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LftjuojLJTj Lfcjuto' lJj_PJ ^^Lit jJLp /*^j^ Jj^t J^5 /*-*-^J (jUaj _ip C^aJi>*^lj ^JjLJI 
C^IT ^j^l 4-JlUJI ^jJ^\ ^JB 44-jlsJlj JjVl J^IUJI jro>! i^l^J ^J>l J^ 
J dUi-Sj 4_^plijJI oLpUaiJI J cj!^ j$\ oIj^Ij .>^JU J^ J J^ ^JIaJI i^iJuJlJ 

j_p 4_i-LJI yL^I Cols' JlaJj i^ijLoj f-jj^ <-?j>- Uj-A^r J c^>*^l ^xJ! ioUJI c-j^UI 

.JbJL*uJI 42)5 (f 

*- *^L^ j ojjo_**Jl1 lJIjl-&^!I 4jL^I j_o LjjiSLo ^_^j5 uL^jJIj _*ujj£)t ajLjia)! jL«^ (g 
!?- ^L*J1 j-j) j^j-j j>Jl_sJI Jljlo jL^j^I <j*j£> <t^>- ^jJt 4>Jl«I j^ Juuj ^L*ijdl 

A g *J)j ^tOj-Jl J— ^ *A-*^ (V j>JL>e^^o3 (V^' ^ 'f^J^'J J^f^^'J C-jLumJI (J IjUjJuj 

4_j>-LUI 4__P)j4j>~J <^^^^j j^jjj—^ (J jLojjJl 4aJi>t^_^lJ 4^j|Jl_Ji *ijJu ^JL^tlli jU*jj 
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oj_S3 c*JlSj (slojJt) ^4-t ^l*^- cJjljJI j^> asL^ jjo ^jil JjSoj yLJI lJjJlaI! jb£ 

^31 apj^j j-U^. ^^a^JI jj>- lilj ^IjS^I Jl£j ciI>JiJ ^pU-jLi tcJjjjdl J^r. *l^j <5ji^ 

4— Ap ^j_^*ji J^.j-^ (J is?-^~ y*r^~ f-^y*. 1^*3 L5^~^' LgjL*^?y (j-«ij5^n f'J^TJ J**-^ (*L°*^' 

lJj_9jJJ J—*5 ^j^ ojjb j>Lo*^l ^3 I cJjJiiil jJlao LoJL^ ^j-i .^jaulSI 4j >jJa^2J (^J^-W- Ju^o 

L_xS^ jl j^>c_s^ ( j— P ojL^- l^jJlJlII JDJ .4jjSjj Jul) ^^aulS) Ljjlw? ^xJI 4jJ!j31jJ *y>-liil 

9- }U ^j— s^ (J J^J^Jkl 4j)Jl>s^_^Ij <Li*tjJP ^yzju J /Jl«J 4JIP 4JJI ,JU^ Jj^jJI 4j)Jl>*^J 

^jjLJI jU>tijljj ^jjLJI j—o 4_;u^ Lf lp £-**y Cols' d^> ( - s ^UL) y)*il Ijuj lJj^SI ^11 
f LJo ^_& 4— J uj I oj 1?V I cuJ o **_? £zsj>l*p *irry d j J^ j * >^$J I (J <*-*£ jS l£ -^ l^* 2 ^ ' Jr-* 2 ^' 
(J <*— *<^J£ ^-^ f'LSJI (J Vj^' W^ °J£h^ ^.^ U .^ L> ' * ^ j^ ^jW^ (V^J oljUtij^l oJljJ A-^Pjl 
^jj-J&JI J^L^ j^s ^JjW^ Jt^-^J Uf^ jW 6 ^^ j-° ^^3 ^JjW^ j-° °Jth^ ^^ ^^ P^ 

ajIjL-^^I oJl-& oils' Js^ ^jJI j^ ^J^ ijl^i2^^l cuoJl^c^I j-^p ^^j3I Jj^t A§x**uo (J 

v^~ 4k^Lv? /^J' ^JjLJIj AjjJjlSI 4>t^iJI /^o L&jJ^- ( ^JCj < ^OjJJj (L)L^-1 O *!>b>eJL) o^jj^o) ^t^^ 

j_ & ^jJlj lJjJl-aIIj ^jjLJt jo J-s^liS' c-^ii-1 j^j j^j^ P-^y.. ^ ijl^ia^^l 9 IS (J AxSccj < 

L^ 4.U_^f 1 jj <^^ Sx3 1 J *%->• rys ^jjLJI Jbcc^l JUPj t^Ls^jJI jt -bJii-1 j-o HjS' /^P ojLp 

iJ^ J ^j'LiJI Jo^^- JLL2J0J1J iaAwJI IJLJb 4JJI ^iaJ jij 4jj^L \jjj> Izaj}\ lift j»Jl>^^I 
Tu^p tj^T jo^ ^l9Jlo LjJLo /^o jlS" UxijLO (^f*) jLyai-l (J j»Ji>t^l il A^JuJa-da^tfJ 1 Jj.^^.^ 
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^_U IjJai- JSL^ U^ ciI>JiJ Jj)lS3L ^ijdL ±yii oils' ^uJI jUtii^l Jj*i s:>j ■ 
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. I Jj>- OjfcS Up ja-s^? J^>tXj C^W l^ 

Lo^o ^^JjJt J^S USc£ 1JL« oJl^j cili-l j-o *ijdl 4^°^ 7***" (S^ J^Ui! j^^> ■ 

<bj ^_ 1p OjJa^-^J 1 oIjl>^-j (oloJL*aJI ^Ls^Col) pWj^t oj^-lj ( JajljjJI jj^> m 

./^UaJj LiS 1 4jL*^>-j *iJuJJ oLjji j-vsjlp j^iji* (*j (Vj *ijJu L*s 

4-Jj^JlSJI aSV^- ijiaJ jJt (LJiplijli'-jIJli) J-s^ji' J^ £s^U>- JuJl^I jL^r j^Ly ■ 
.4jL Jia)1 (^Jloj /y'jJt ^l?Ijj ^,^t iSVp- jo as^UJI ( Jlp jSojI ^JJt 

Lf U OjS'j olj^kxJI oJl& ^L*3JlU JLf J aJU oljiSj oIjjLj CoJl>- Cijil dUi JlLoj 

ipljLvaJI 4jLco ■ 
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jj& j_& jW^O (A* M) ojLp jISj (^Sjza -V^j) (^^jjJI ^ ^^ (f^°) f^P j^ 
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^jjLJI jUtiJl jp &fU! JjtiJ! o^j ^o ^Sj: ^JJI y>^l aJpLLo 4Ju^> &LL^JIj 

4-Ap cJL>ol .jJt oLLu^^xJI /vPjJ "^LAS *il OujlgJJ ( -^L*^l ^^Aws^xJI jfr*Xj i 

.(j> A**) isLJk (p^A^ V,v) &j iiiS J— jjj (p^iT no) jjj jlS' (^A) j>U jjl^i 
j_p Jj& i &LA (fsJg i,Y) Sj XiiS J-^ jlTj (j^JT 1Y) jjj jlT (j>^1^) jjUj 
(^iJI j^xJi ^Jlp Jju. IJifej ^J^ltj 4jL JiaJI jjj J-o^ JjL^t j.5^' ^^ c5j^ IaSI&j .(|J^ o) 
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•<J^J^ (J^ jljdaJI ^iljL&l j^^cd jt^*^ ^-ijliij c-ijlJuiJI 4jIoj 

i^cL^^I ^k^_^' ^ ^^.xJI ^iljL-&^l iULJLo 4_L&JI JjLjJI xiljLo ^y^' ^lijJI jj (a 

x— o jJl_*JI J-Tly) ^_ 1p 4_^>-Lpj^I 4_jLojJIj ^S'txil j>^>t^JI oJuL^j L^OjIoj 4jLii-l 

4_h'Ullj 4_xjIjlJI oLjjJlJI oJuL^.c *yjy jjl^il *ilju*i ^LJ^I iJU- j lot 
oL^I^JL j>LJiJlj Jh.^1 £f$^ i^\ v^— *^ &-* *^^)H <pL^ l5 x^ 



ijj£3\ a^JLu^I 4pj^uj^j 



I*-»J SJu>- Sjjvaj JjL^JI rJJxZ. 






^1 





iJuJil 


(Y 


^ 


(r 


>jJLI 


(t 


Jls^I^I 


(' 



jSljJu ^-0 ^u^JLxJIj ipj-s^jil O'jryJ ' AJa^ 



: JUJI j^iJI ^U j^Jp j^jJI fjyt3 

.JjjJU j^ LgJ i^Lil s^lyiJI r^b ^L-^l J±j£ ■ 

2Loj^UI ^jjLJI oLil^ Ju>ji£ *jo L^pjjj l^iii ^jAkil l^jIJlaJ! ^jip Ju>ji£ ■ 

j-j^ j-* 4 -' Ls ^ lS^' (^U-l cily^lj oliLJil Ua>-) ajIo^I tk>- t^^ ■ 

.j»Ijl^^^I >jip julp Lib ^ }LJI 4sli^ j^ j^txJI ■ 

t^jSL^^p 5-jjtj (jL-Iailt) 4_^^xJI 4J! !jio otj^t ^^j L$j ***** (y 

L^jU- *ijL-ll Jjjj jUalLl &J? j^ ^^ai^LiJI jl OJl^JI 4-p~U *ijJkl JbJu*o 

. Lplijjlj 



(T 



(5^531 A^JL^^t ipj^j^ 



.(juUJI) y>^\ y>\/\ ^^ ^\A\ :(q?^\) JjJjoJI *\sr\ 

^L_JlPj J^LU^I f L^l JlJLP jl fS^it Jth^' J^ ^jUe^J^I JlJLP 4jIL^JI J^>- " 

. 4j Ua^J I 4jL-s^j 43Ua3 A^J^X^Ji xjti 

:(^jlJlI jlpLco) ^l^l (r 

.4XjUsI JJLP ^Jl^II Jj£- J^J ^Ifcj-o JjSo ■ 

.(oJ^jJl) J^rj^t ijLw^J iiUajj J*^- ^^-^ 4^ £■& ■ 

jjliJI j^ljl ^^>- ^jjLJI olil^-j j^1j.^Ij cji51jlaJ1 j^f- (J 4x*^o j*&&c£ ■ 

^_ 1p f Ij_^ L^>txJI jlSlo _Jj oJlpLaJI (U^"J AsliaJj 4jLw2 /^P ^Ij^cO J3S0 ■ 

^ia-^j J-^jU j-^T jAJ^—l* ilLjLfc Jj-So O^LSL-^I ^ia_^jj 4_>b J jl iiSlj 

:jl^IjJI (a 

.4j.ibJ.lj 4JL JLs^Jl oljjdl *5tj-4 43jJU) 

.SSjUaJI LilJLft\f! Jjuju 

. Ljj>c^>c^s^j * j LjJj J**j j l) I jryJ 1 4^>-aj j^ r° lV° ^ Jty ^-JJ^ 

.o^jJL^il 4P^>*il JljUj jtjfc^t ^tpry J^j^ JU^j'^1 (JlP iiasUtil 

!jlv^IjJI flails j \-&J>y < r ^>-\^\ Jpjj^JI 






(5jji3l ^JLi^t ipj^j^ 



iLJu -U^j i^LiJ ^j>-J 



! Jls^IjJI otjuta 



.AJilaJL^Jj AJajji*- 
.Aids' Sjib ^cjjJlXj ^JJ-a jljLuA jUala 





^Jlia]| '&i^\y> JjL^Jl ^lj-=r^ <U^b lW*~ ^V.j^ 



(5j^S3I a^JLi^I ipj^j^ 







.(^LoJI ^^il) Jjl&3l J^rjl JJ£3j> JxJ- ^> ^LJb- (Y 



ijj£3\ a^JLu^I ipj^uj^ 




.oJlpUJI A&J (U^- ji^ ^^ (T 




.ojp-JJl ^j^Lls^ (Ujj (U^~ j-fr^ ^-J^" (^ 



{Jj\^\ A^JL-^t 4Pj**y> 




L^ojU QjQ »/?>) (3 ^9-j>-9-ll ^-^9-^JJI 4^^-s^il Jl_LjI c^ y*o- ojl5»-JlJI J^O\JLv2 c-ilx^- (^0 




L$j£3\ A^JLu^l 4Pj^yJ 



4>*L-^ 2i L yz—*j LjL>-lj /^L-LaJI CU-^ J^JUli-J *ijJu (JJUL>- (^J^r.J tajL>' 'J^jT J>^.J J^A' 

.4JLP plijJIj jS'jil i^ljj- JjLj-U oJlpLAI (^ji-^l 

^ U Sa ^LojJJ j»Jl>*^j jlSlil I1& jlS* lil iais *iJuJiJ Jjoi- Jx^*j L;L^t ^S3j oj^JJJ 

4-^U-l Jl^LP jl ColoJI j»lji^^}U jlSlil life jlSl f lj^ ^LLaJlj JjL§U *iy> jlo^^J 

IaJUI ^L^bU yLi cJ^ *<^il jjSo jl (^ 
^1 i^ol/^l A-il^il J £-s^ ^j s[^**p ^J\L\ 2-3ljil J L^jb ^}LJ! *^jj (Y 

JlJLP l^JL^-^j 4_Jjjllj Sjp-JlJI JLs^j^ <*-f>^ ^-^ <3j-b oJlp i)Ljfc J3S0' jl (i 

oJlpLaJI L^s ^yu iAv^l j^i- j^j*^t J*^ \j>*+0 cu^Jj iJ^? /^>^t ,ji>j! j^^j* J I ("I 

. JjuiSI o^jJ i>c^3 lT°J^^ ^-Lo'l 






ijj£3\ a^JLu^I 4pj^uj^j 



jU>Jkl *Sjil J3S0 jl — ^iljL&l oJlp J^ry jl IjuS' ^ijLgJl ^y^ J IS* lit — oUI 

.ji^lj *S^o jo isLJkl ^\y ^iA -^b ^-^ W^i^ 2 *^ (J^-£ ^ (S^ 



>y> 



TeAmmaJ 



(V 
(A 



JjLgJI J 



4-JoJlU ibi- c^lj^^l ojji- (J (JJoi-l >Jl>c£*ut 4j1 /JLuJ 4-Jp 4JJI ,JU^ Jj^jJI jP C^Js 
*JL ^J A-^P 4_Ut ( J— s^ (S-*-^ /*-° O^JQ. ^>tiL jjI J IS*) 4JLP 4JJI Lf s^J dULo jJ j-Jt doJL>- 

*5_j. oLT) 4-Jj L$^p 4JJI (^-s^j iiilp ^.-^ J ^^ Jb-^t Ijl^x^l dUJiTj (jl>^Ij j-"j^ 

jlSl * Ij^o JpLi-t Ji>- jl *^jij ciUi jjoj c^L^^L IJl^I j^Pj-S j-*Jb jJl^j 4JlP 4J1JI ,Ju^ 
oij.i-1 j^J dUiij L^j ii-^l <^rb c-jLyaiJI julp ^ly^l iuUA- i^li-l JfcLi-l /\ *i.uJiJ 



/^UaJI O-u^oj ®JtP" 



^JJl 



J-Ui- J-v^JJ (JsLj'jl (JJ^i 



l$j&\ a^JLu^I ipj^«j^ 



lp ±J&j£ SJbJLP JlSL^l illjLfcJ JjLjJt Jj^i- ia^Jkl JSL^J I jJfc Lfc 4^jJL> lJj^ ^JJ^ 

.ijjJikil olf LiJ^lj ij^Jt fjtjJj ji£-! olj^l lojSjsi! olilSLWI ■ 



jj^J! olf I 



0jJl>O Jj.iUi»- 








\ u c-i.a W>/ 



oIpL&j^I 



jjLo AY jjLfc x5Jlo (jJuA- ^>ojajjI JiLiJI 






L$j&i\ 4^JL*^t 4£>j*tya 



jl oJ_& iJLUl J Ju }is ^yjjJJ bj\J* US^o jlS* lit Lot :6^J>J- SJlL jt aJl<^ * Lot jt Lcsj^o 

• ,J^ Lo ^^j LL ciL^JJ Oj^i-Julj /*JjLDt ^L*^" ^^l£- 

/j-5 ) -U**H3 j^ LM ij^yu ^Ljjt L?^£ JjLgJt (JJUL>- *js i^j'jJ. (*^-«Y^AA*) 
L-£3a3 *_s^?aj ^9-^ (_5^' l-T°J^ O^Lp t (i**^^* AXjyO^a jL>eJit pJJjfr O-^Jkl 4-Jaxj 



.4j 



Jj_^til Jj_Soj t^-Ji-JLO j_o ^JjJlJIj 4j2jJl9 Oy>tijt Lo tit JJ^JJ L UaAJ t J^>0 

<3 J ^ *2 J 1 <V-^ t £co lXt^I. ^ O^J*^ ^"^ lS /*-*^ J t /^tr 2 ^^ ^-^^ ^^ Llo ^bytj 

3 JlJL>- ^ (3^^ L<^^w^- J l£I t AjjaJu 40daxj *JCj 'j /Vj^ J^?^ 4J aip Lo t ojt>- Ju t 

ojr^jJt Jj-2- ^t *ijJkt Jju£- J-o f ji^o ^pLjjI Jju£- ilLfc JSl^Jt J-o ia>- }L USj 
ojp-jJt 3- 5l ^>' j^ tjuyu J^o jt J-v^^sti ^LLaJt CuJ) 3-^" jL^"t JUPj t^LLaJt O-^oj 

rfiLLJt CU-^ j_o ^jyiJL) 4_4j Ji CJj->Jb\ Lo tili 44jL^)!t ^L~J JJlHxJ dUij 3-^t J^-Jlo 
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^jH\ 4-^Jp dUi j ^v^oj. JlSs JtjL^ ^L^jJLj L^ijj^> iJl^ J53 jt JUt j ^aJj 
^L^^ U>Jg ^kc_«J i tit j 3-^— ^t j-ii^ otj-^jixlt ^t UJui i tJ ^j J^5^' -^ ojLc>tit 
^ l ^jc^ 9-lk^Jkt jJlJ ^L^^^L 1j~H\ j^it ojui-t i^S' ^^Jt L^j LJ- <i^£ J^jJt 

.ojjSlo OJl^- Lo tit >JuJJ JL^ (^i^. 



{Jj\^\ A^JL-^t 4Pj**y> 



\ LjJLo i3j? oJLju ^ilSi ^JaX^j 

^.jl? j_p 4_^jj^I lJIj-U^I JlJ^j cl^W.oj jjo JjL^I _il aSLjlSI i?^* j^M^ *1pUj ^jlc 

J^ ^L?13 (<*^ ^^ * ' J^ 4-flJ, JlHj I /Tjj^ 4-^Lloj 4^^ 4>tX3 ^J^'j J}JL3-1 ^Jl^>- ^1p ^ujl 
oljiLJaj 4 SlaiU jjj y?Y ,*_}' lit ^-Sjil 45jJU) jJi*JI *.Ja£*«j z ^-r^ 4-Sla.ll 1 ix^ 9 <*-^*>- jt 



;r L-^- *j ^L*h 4 — ^\y j-^y* J^ Jl-s^Ij ^j-^rj j>Jl_^J jl Sju_S^ L^-J j 4^~U-I j^Sj 

.43JiSI 4^J l$j atajj (^ 

.ilj^exl! ^ij^JI { \z> 4JLijJI jljcJl f-s^ '&J* P J^ (Y 
lJIjl-&^!I 4jU^J jjo ^Sj: U^o jJi*JI y o^v y? <S oliLJi ^Ijcs^flj *ca***j (f 

.jJl*J! jljy y ^LUJI ^Ijil ^ip Sju^ jLlUI 4^ (^ 

.jJixJI OijyJ /^J-*"' ji?jXu lLU^J Ojrp-Jul L^aj 4ja^y2 V 



(5jji3l a^JLu^I ipj^j^ 



. 4iaj JU I J L^cc^ 1 j 1 jt - ' 2 ^*" '9-*^ ' 

.OjJiLil jJi*3l jljo j^) ^iJlilj ^UaJI 4jU^>- (^ 

.jJi*Jt iJly) JP IJl^aj jj£i jlolj fS^it oLik^o jjyolj (Y 

.pzsS>G^2Xj\ 4-uL^P (^J Jt^^ ^^J fcrZ** 2 -* 

.^>tv^cJI aJIaP J <J>J& JjO j£\ J^jJ 4JUJI 43jJI j»JlP (Y 



(T 



j jjL^il iJjLJijj L^jt^ j I iljL*il J f lj^ Vj^ J °jfr^ \^^ OjLjJt ^iljco jljui 

.JjlgJl L^S iJj^J ^XJI jJ-yaJ' L t^ 2JL ) J^ l>^-?.J ^j-*-*' J^^'j- fc^*- 
Lr -xJlj jJl_*JI 4_2kla J oL>J ^j ^Jl (JljLft^l ^J I&jUall (JljLft^l ^1p iUjJI (y 



ijj&\ 4^JLu ^1 4Pj*^y> 



<J|jL*Vl £lyl 






.4JLa <wUjS jl lJJl^SI ^JlP OlilkJI iaJL*j ^X>- obf-^tj isLJkl ^J>z^i j»jJb 4j\b IJJj 



c-^w^- ^j-JiJl jJCL-jJ .^jJlJL) jUj2jJl_SJi jo 4sLJu ^a***jj ^aiLJlj ^a***jj ^ j5 1 ioLxJlj 

.SJlji! CUow? 4sLJkl Colj LIT 43 1 Aj6 \JjH 4°>LA\ 



L$J&\ i^JLa^t iPj^J^) 



•f 0*0 o*j^ ^^. f 0**0 j-° J*' ^^ lP^ °^j ^ ■ 

! ( J'^!15' J3SJ L ^ < jixJlj J^*3i ^jLj 

Jj_U ^jLmJ asL^co ^LjIjccj^I asL^U j-o £-j-U1 toJ^ljJlj iilLJI oJl& oils' lil ■ 

-{jy^\ 4-iLU j>jlj ^j^t 4sL*co c-jL^I t^^aiLJlj iiiyi oils' lili ■ 

Lr jJI oliL^xJlJ i^Jlj IJl& ^j^l Jji? J^-l j^ 4jyiJ i^jJlj lJJljJI 4sL*cO jJ5 ■ 



:Jl±* 

pi t(V-ll) JjJlJU j 43L.JI oJl-a Jh^. L°J f 0^*0 ^^^1 4sL^ OjJ^i ■ 

j_o L^-jL JljIjJL cJaiL^i j> 0^*0 ^iJL-$IJ ojjJill 43LII ^ip ^j^i iiiyi 

(^♦♦) 4SL^0 ( JlP ijljlJI iiikJI j>jlj j> 0*0 IfcjJ^J j^J^l 4sL*cO ojJJill 4sL«il 

oLilip o*^LJ' j»jl tJ^ljJlj cJaJL«i j> 0**0 isL^ ^ip ^^3 <* 0*0 43 L«^ ^j ■ 

(jjJa_^i' L^il 2 I ojp-jJJ IS'^^L^C^I LjiSlj Lgiblj (JjiaJt l j-"* s ^\ j- /c^ J-^.J^^ ^.j^J 
4_4j JJlJI cJaJL^J liLu^? ojy 5 ^' -^j-^ <-ij^Jt jlS' lil Jl^p-^l jhsu J ^^S3j L^J J^M LcSj 

dUi jLT lil oUf^l ^>t-^j' J^j (^/f/o) <2y^ oUUp o^' Vj-*^ v^U-t t^ J ^y^j. 



ijj&\ A^JL^I 4Pj^j^> 



JjlfcJI £9-1* 



<-> 



<<- 



-A-' 



flgg 



?+> 



> J^_*£j 







*£ lJJl^JI JP L^J BJLju 4jL A3 Jji iaJL^XS 4sL«il jjJiSy J i^Jljil Q^ J3 

(3j J^r^tr^' (J^J^' J^ ^2-^ L-3JLJJI jl /w^v^J. ^^ <J-°J-^' J>^° (V Jp I P^ir**-* 2 -* f UaP\j 
4-JLUl oJl-A ^yii ioUJI AiL^LIlj (^jJt Ja& jl ^y jl U^ (Aj^ AaILJ! jOJu XJlJ-1 oJjb 

^jMl 4-JLiyi jl culj lit Lol j» (£♦♦♦) j*j^i j>jL>t^J jS\ isL^o ( ^1pj > (*♦♦) L yyti\ 

.lJJl^Ij iiiyi JpjJL« jlSlo jo isLAl J IkUl jljJil jvljJI ji JL# 



!^jzp^jJI iajjjp 'Id If 

HJl-j^lj c*ia.S- fc *> tili L^UjJL« jlSlo ^iljij iilip iUj /^xjj ojJlaII 4sL«it i As* > v *v isL^t 
cJaiL* bli (^ji^l iiJis j»jl *J* j» (&♦) j^j&t &-^*> cJaiL* tili iJtxJt j»jl ^J* j» (V*) j^j&t 
j-o Jl-TIoJI j^a-j^j Lati lJjl^JI ^Js^ 4_ij Ju£i 1 JpUlJ *jo ^y^- IjlSL&j > (^ fi ) j^t SJl ^h 



l$j£3\ a^JLu^I apj^a 



.oUf-^U ^L^jJL /j^tjit aI^I^j J^-^t -bJL*udt j>j-L^ (ojuIs^j* j-a .AS'txJI) *-A*«Jt 



(jjill asU^ 



.A£Jl£o 



4_^P 



UjJ! *iSj*i\ j ^L^iLUj JjLjJI ijUaj v^ls r^y ij^ iS^ ^^ -^j^j jlpL*j 

.(jljOJl ^itj-o) Jlv^IjJI aL^I^j (^ Jill AsLLj Jx^P *J0J 

:aJIjJI J*laJ! 



.JCu<KJ>dj OjJfcliPj ASjjJLO J^sj' jl 

.^UaiJI J J-JLo l$jjj Lr J 

.^- ^LJI ^ Jul a^Llo L^-L^oj AsLJkl iojLu) 

. L^xJ I j I c-ou^2J J AXj \j 



(5j*S3l A^JL^l iPj^J^S 



*jL-i^ cjSjil <^«^- dUSj ^LpLl^? JpLSj (U^- l!^-?. ^*t^a^ J^IajJI jijj' j>Jlp iJU- (jj 
^Jl-Hj* j-Slf l ^jc^ iiJu aJIjJI JpUlSI asL^ JuJu£ ^£j iJta J?l& ("I — i) jl^-l 

.45LL2JI ^ip *ijj jl ^£0 --U^jJt 4^ jlSlo (Y 
.iJljJI JpULJI iia^l^j jtj^Jt fUa5 JuJui *JCjj ^IjfcJl f-UaS ^jJ^ (f 

.4§UaJI <*>-y 4J^-«J 45LL2JI ( JlP JbJ«JI oLi- 1 fc&y ^ iJUj^JI oLil (0 




{Jj^i\ A^JLa^l 4S*^yQ 



49LJLI ^UrJ *LH oIjL^pI 



.lJj^JI ^Jj iLojJt J*&1 L^J^j aLjlJI oJl& ( Jlp jLSI >Ij* 

.4jjjjL*i iuUo 4a11p j»jl 4iiLJI JpjJL« 4jJj *ia£**J i lit 



>J- 



.lJJl^I l5 1p 4JLU2JI JpjJL« SJUbLii jIJlJLI jUslIo J^^C^I ■ 

L ^^l ^Jl j^JI j-o (jv-JLo A) jLkjdl ^-U*j) jIjlJl! jU^jj; cJI^^I ^J ■ 

.(jLJI 



! aAaJ\ 



iioJLflil 



4— SlaJLo L5 — ^j^. jl (J-^?. ^^ tjUl j*'j^" iHlalo L5 -^J o^jJl^- 4J1I2JL0 ^jJ. jl JjLgJl *.Ja£*«j 
4— jLojJI aL—^I^j jJl-*JJ 4-tfia.Lo ^_Lxj J 1 J ^£ j_j>~ 2 4— ^>- /*_$ 425 j>- ^J jJi*JJ Jp- *}Lj oJu>-!j 

liJUJI JlpIjJlJI 9-LjI v-^rJ ijO^oJI 



(5jji3l a^JLi^I ipj^j^ 



ijfuilxJl ^i^j^t oJLplS 



.<J^i SJl^jj SsLil l5 1p / jdL lJjl^I ^y^ = pJLit) LiJigJt ^y> (^ 



Ijllo 



<J^I oJb-jj 4sLAl \,o = W* / ^o## = 



^jLiL ciJi^JI ^j^ / j^Ij ciJi^JI ^hj* = <Jxq)\ asL^o (Y 



ijlio 



.ciJL^JI Jl ist-ll Y,o = £♦ / V* 



^JlIL <JJl$JI j*^> x <J^I SJl^jj 49LII = jdL ciJi^JI ^y> (f 



:Jlio 



ei^^i sjb-jj 45LJI r = w* / r*** 



.jljUJlj eij^JI 4Jiklo iia*aJ oUUI ^JlPj Jj^I ->J^- UT 



l$j£3\ a^JLu^I ipj^j^3 






C ^U! ,lj^t 



sjlpUJ! (\ 

(sj/^lj vw^ii) >jMi (r 




jjl$JI *ijJ. 4^-ojJl f IjsrSlI 



L$j£3\ A^JLu^l 4Pj^yJ 









C ^LJI sjlpIS :JjV1 ^1 



:l 



^h^ 






iibc^sil oLpLlvsJI (j oJlpUS! oLL^Ij^ 



(jj^io jjLfc 


i^ir^ Ojl* 


^Jj OjL* 


^1 


W 


^ 


tt 


(f^o jjjjl 


»^L* 


4-«^^i*- 


4-«^cJ*- /j.0 Jo 1 


aJuLJI oljjjJI 


4Ss^^(-« 4^-jXJLQ A^u»)J^uu 


4ia^a^o i>-jjCuQ o Jb 


4Sv^A^-« 4j&jL*auQ OjJO 


irL^Jij jsiiJi 






(5j^S3I a^JLi^I ipj^j^ 



^_1p oJl_pUl)I J-^^- (J L-S^ 5 ^li^_*«j oJipUlJi 4j>-j ^1p 4Pjj-s &JV*-^ ^'J^jt *^TJ^ ^^ 

.ApljLy^JI <w^^o cjL^bJI ASn-^ c-ilx^rj oJlpLaJI *jQ 43 Ua^J 1 J 1 y?Y 1 XLai£3 

.*- ^LJl c^Jcy ^UJUj ^j^IIj oJlpUJI cuJcy ■ 

.(Jj^jil) ^JLs^JI ^cjjUj 4XLyJkl 4^>JlJ LslJ c-iJbC^r oJlpUJI Jjj jU JjjJU J ^jj IfcS'j 

.hjlpUJI 4^j (^ 

.j^iaJI i^i^r oJlpUJI iajjJ ojJu^ ^^ljUlo (l 





J*>L*pjJ1j (jj^ail OjL^M bjlpIS 



(^J^t A>J^^\ 4Pj^J^5 





^Lol jialo 



J^ J^J> 



^J\ jjl*JI J oJlpUJI 




oJlpUJI ui^f- (Y 



(5jji3t 4^JL«^I apj^j^j 



£lk^Jl :^UJ! *jJU 



:l 



«^ 



jLJlSI 4-jy^ j—yai- isLs^lj ^JjLJI oliU- jl>=-£>i Juu *wJi^Jkl jLJkl 4jL JlaJI ^jLmS'I 
!4Pj^?^ii o^lyjJlj 4jjljJI <^^mS>- lJj^JI oLfL 4jL JlaJ\ J^ILjI i^XjJI JjSoj (ijlL^JI ia^ 



liJUl oLpLl^JI J itk^Jl oLis^lj^) 



ijj^za Jjlfc 


e^-^ ^J^ 


L ^ u j J jjU 


^1 


AY 


AY 


AY 


j^ 


P^a 


f^U 


^U 


jjjJ! 


Jl^jj^ 


i&^iJI a^> /«-^/Y0 


i&jiJI ,y> rt-^YO 


jUidl jLo! Jj^L 


J?UiJ O^' (J *iaJi^o 


ilL.^I! iljccol (J 1p 


&lJa«*JI iljcwl ^ip- 


o^ 1 ^ 


isLAI ^Jlp 


JLsrjj'if 


Ss^jt.'i 


jLo^l iLcp 


r^srr 


p-W 


p-W 


^to! c .iilW..J! J> 


*—^Y* 


p-W 


p-W 


4jlk...JI J^jL 



.Sjj)(lj jLoMl ip^jf ^ip l5j^J j^tS3l (Y 



(5j^S3I a^JLi^I ipj^j^ 



Ijjfc Jctfj (4^-jaJl Ja£~) ,y>^ ^J 3 -?} ^~ ifrj^~\ ?r-k«. J 1 ( JlP 43lia^JI ^Ijccol jl* Jl>-jj 



&LLu*JI 



Sj_9 L^>&aJ dUij (^j-JjJI twi— yflJLJ 1 j— dLow^l 43 Ua^J 1 j-o ^JjLJI cjL^IJ 1 jl ia^~ *}L 
j_S> £^>- J^LU)fl f LjLjf jJ^I W ^tk^JI *^1 dUii^ jUjfc^l ^ 4^LJI ia^aJI 

f j->- ^L&l L5 JLj Sj-jV 4-P^T ij^ <^^4 <£?*^ L?^' ^tS3l Jut 43lL^J! 4jL$3 J 
Jl_>-jjj ij-vait 4pLLvaJI (J iaJlS -^j-JJ jLo^l iixPj 4*- ^LJl J Lot iixP J^JJJ JLJI ,**-«£ 



ijj&i\ a^JLu^I ipj^«j^ 



jj_Soj (IN) j\ (F) <^j-^1 (J^ iix^JI *^> jlo^t ^xi!j ^j^ *— i-v^x^o J^t 4^s &J? 

.oJl-JjJ (^JlJI lJj-3-1 4-^-Lj Lg-^ j-^ C*_§^Jt j-^iJ (Jj ^jUeU L^>=-^ ^-J^ <j^ iixaJI dLji^ 

.(S) jt (OUT) JlP ik*JI ^ C XJI jryolxJ 




jloSh 4J1XP 



jLo^ll j-^j-° Vj^' 0*) 



iJb^-l s^S3t (o) 




Ojj^slj ^-jii c^lLo (^) 



^rj^ (A) 



iJLUl (i) 

^l(v) 

&JlU c^ju (o) 



jUVl i*^ (n) 



&LL^JI j-«^ ^lj-=rl 



{Jj^i\ A^JLa^l 4S*^yQ 



(v^ni!) J^jV! :^JU! *>! 



,4Xa^o 



.HJlpUJI £0 J>j% ^%^\ C^ (Y 



Aiix^eil oIpLls^JI J (u^s^ll) J^rj^l oli^lj^ 



iSy^A JjL» 


e^^ ^J^ 


(^Jj J J I* 


^1 


U 


M,a 


^ 


(f*£) 0jj\ 


J^bu oX4 


JLXAwO 


JUA»0 


c U!c^i- 


^ryj^ 


JI^jj^ 


iwjli-l XJbjJ! ( Jlp 


^j L>- * Lo o 1 j^ 


(3^^-? L^L?*^ "^ 


^o^jaP Jl>-1j JlJ 


Jfc" (jr ^ i>>.-^ 


j- }LJ 1 J j J Ju5 


Y* 


w 


U 


i^jU-l ibjJI oLjl^o ^Jlp 


Jt**^ H^ 


jL*oJI 4^>- 


jLmJI i^>- 


iwiU-l JisjJI dL^ Jb 


is^u 0^0 


&J 5 


&J 3 


ioJUyaJI ^^Ls^Ul (t^^ 






(5j^S3I a^JLi^I ipj^j^ 



^.p IjL^j Ulj; ilk^JI dJuyi- Lj^pj ^(^U-l cil^)fl ikp) a*jULI SkJI (Y 




•lT^ 



*lU 






•o^ 



u 







(y 

(r 

(i 

(o 
(l 
(v 

(A 




(5j^53I i^JLi^t ipj^j^ 







.4jlk«-JI (J^L Jus (y 

. iljLJ'j^l ^L^Xa! jjiajU (Y 1 
.4j«iU-l 4Ax*JI Jb.ji- Jo. (6 



(5j^S3t A> s L^ s i\ ipj^j^s 









.ILpUij^l ii^JI 









. -0 $a**j 1 4j o^u 1 J-3 


(v 






.J^jJI ij-^l Jui 


(A 






. ^UJ 1 jj 1 .^JA^XJ 1 


(* 






.j^iLJI jo 4J^Ldl 


(v 




t — - ? 


.jUJ ^oJlU cJ^LJI 


(" 


m * 








[Jv s _ 


flu-. 


>8 o 






Y 


Uiji J 






^^— .. ,. rt 














. ...... a 











m 






(5jji3t A^JLa^i APj^J^J 




(V) j-o JjSoffj (^j-s^it JjLjJI J o^j>-ji! dill 4XJ£ J^L*P^JI OjLgJl J i^jli-t ilx*] I 

.cjIv^jlII (J j^^t J^^' ia^-^ta U^ IjL^. LjJ^°j ^?. oliJ 




a^ 



(5jji3l ^JLi^t ipj^j^ 















(5j^3t A^JL^l 4Pj^j^> 



ili-l 4_L*Jlj (<U^-jx)l i5t) J I jUaiil J-oU- -br^>. A^jli-I ii^i! (c^W cS-^1 (jj 

.^sJuJJ ^U-l j!jj-)l! 




:Zj>LaJ-)H HzJI 



4— jjljJl jl jLLaJu (J ^j_j>-jJu * LI I Jlj— ^ IjJl_*jj Aj \±±*— i. J 1 4-j.Jij ,w2J2i»~J *ij L^Xa^J) 

<^oJlo t-j^r -^rjj. JjLdl iLjJ (jj jL*oJj (^j^lj (Jo*wJj <JL« i^lijj^j 4Ax*Ji ( Jj.j ijSL^ol 

^M (^-i^^ LoJl^lp 4-J-iaJI iHJjJI aS'j^JJ JJjJIj fill jlj^ Jj^J ^v.j-^t iS'j^Jli ^ys^^JI 

.Oi^lj pLo^l J I 4S>^ ^jJLI jly)f JJiiJI 

Jai-I ^yLj J I *J^A\ JjU; l^> ^JlmJIj ^tjJt jo JjbcJI +& ^U-t flit jtj^ Jj^J 
IJl^j j*J-& ^-^ Jfc^J^J ^^jJI JbuiJI ^.j-^- (JHj^ j^ Otj^it cjLv^XJLo (J iol^jJI 4pIj£aM 



L$j&\ A^JLw^l 4Pj*^y> 



Qlkll) 4^^1 4JT :^\J\ 9 jJUl 



:l 



«^ 






.iLojJI f LL^l ojj^- iJU- (J ^UUj ^lijj^l ^>t^axJI * \j>-\ 

.LjU-j L^Ij *ijll jtjj't { J& iksUtil 



(r 
(r 
(i 



;oLpL^]I ( j^uu J (jLkdl) 4^y)l 4JT oLl^Ij^ 



(Jj^iO jjL& 


e^^ OjU 


L5 ^JJ Jjt* 


£A\ £y 


r,v 


Y,* 


Y,* 


jUaJLU j^S3 oo§ 


±2JS3 *i?ljlJ 




JaJiS jlUUlT 


4^L£j 1 LSn-J« 


joJI Jy 


c5^JI 4$JLl J& 


(5^-JI 4^1 ^U 


OjOlJCjij 4v2JjJ2JI 


C^^JI 4^1 ^ 


L5 ^JI 4^Ul ^o 


L5 ^JI 4^Ul ^ 


joJI 4$Vp- Ju5 


j^y ^ 


4-^*JI 4^Ji*JI Jji^l 


Ji^y ^ 


4JiLij! f i^? 4>tX3 


f lil jlj^oj i^Liji ^lULaj' 


J^^V. J^-^ jU^ 

ijlLJL 


J^^v. j^ 5 jW=r 

ijlLJL 


j> bu 1 Of W? 1 


J^- 1 J ^"^J. 


(V-3* 1 J*>-aj 


J^- 1 J Jj>- oj 


^j L>- f Lo o 1 j^a 



(5j^53I a^JLi^I ipj^j^ 



^li-l *IL1 u!>oj &-^h j»^* jjj-^' : ^^' <*-^ ' 

^U'j^l fill j!>oj *^L? j»bJl £pJu ItlJlJiJI rt-JiJI ■ 



jrydl :Jj 9/ p~Ji!l 

<J^_^ J^LU^I JJ ^^^ ^3^L9 iS'ji-l J^HxJ ^Jl^^U *ijj JlJ Jl^^j. iS'ji-l oJjfc Co^JcxJj 
l-9Jl-jjj *ijL-U 4_^>-jjj CU-juJcu ojl*JcJIj isiajjjiSl j>Jl>c^mJ 4^Ji*j1 jL^Soi 4jb- ^J .5^>t*^j! 

.JS^JI J US' 





ijj&\ 4sdL«*i! iPj^uj^J 



i^jijl 



iJLu^J! ^L«JljJ1 



j^jli-l j»Ul p£j-^ ^^ 



LU *JL1I Xk* 



y^U-l|^ 



^Uj^tl fill jlj^ 




4-JL^I ^L«Jl*JI 






J^L^pjJIj (jj^ail Jjl$JI jUaJL 4-^-JjJI f Ij^r^l 



(5^531 A^JL^^t ipj^j^ 




( JLwa3l JjL^Jl jUalo flj^rl 



2L>-jli-l b>L^)fl (oJLdli) 4s>zJ3 (\ 

^LJL^JI 4^Ji*JI (Y 

jruJlJ V-fjJI 4^>Ul Ju3 (r 

jolU 4*Jj^JI A-^jUUI aSV^I JlJ (i 

^Lij^l *U! »>Jiy i^^J (V 



(5j^53I i^JLi^t ipj^j^ 



i^*JI 4^Ji*JI (^ 







If j_vb jL^i-J ^_L*jj 4_>txij! oJl& ^1p ujjj ( jUalllj Jptla jr^-s^ j^T UjJiIs cilSi jJi>tXj 



(5j4i3! a^JLi^I ipj^j^ 




iu_v^0 4jjjj2_m*3 4— OLa ^j_^>-J ^-^^ ^LiJj i^-jli- Sf W? I t- LX^- *^li jUpLlU ,y^*J L° t 

L^ tf j-^1 j»Ijl_*jI *— o ^^ }U jUiill >\a>#**\ *Jax**jj (Tritium ^jjdl) s^Lo ^j 



j Uali I 4JaLi 

tjL^UU^o jlia^ L^j JSjlSI Aj^sb i^Ls, Jl&L^j Lils a-jl^I i^J^JI J^U- j-* jiaJI julp 

( j— o iL^LwXo Jj_Xj (S) ^^XJtfj V^/ lV° ^^* '*^£*i?* lJj&~\ J^TJj' ^JL^jui JjLgJi jliaJLo <Jj 
!dUi £^jj iJloJI JlSLaVlj (U Jl ^ J* iolSjl J^i i^UJI jLu Lot jryoJJ jLJI 



iSj&\ A^JLa^i iPj^J^J 




^j^aX) jliajd) 4J«Uw 




^JLwaJI jUaJLli 4J«Uu 



iSj&\ A^JLa^i iPj^J^J 




^jjJI jLkil JiLi 



^J^~/ ^ /i/ J/^j frJLJilj fUl gjJJ ^bJI ( ^JjJi 



.LjU- *ijdl jljji j^s j^UIj (c^U-t ^^ ^>=-y^ 4j)Jl>cx«Jj 



I 
j_Up1 ^j-^r J—S' v^-j-^ "W /J! (*■*<*■£* i£j-^ ?^tj^ SjuiLuo joJt c^- ^r^. 



j*^l gU^ 



■gL> 



oJl& l)1 (^ I ,^/jbUl /v^ii 4lXP ^a^«j' 4-LcjuI oJl& U>wuLuO ^a***j ^J"^ l-P-? ^^J^T 

.UwuLo (w) — ibxSI 

.joJJ i^iaJl iTji^l _J* oJlAj oJL^Ij j»b 4$Vp- LJa*j 







(r 



{jj^i\ ^JLi^l ipj^j^ 




l^-Lil <£ ' j>- Jl <^-a>- ^^JU fiir^\ ^^ ^J*- ^' {^^ (*^ WJ^' ^r" ^J^ 
(f ♦) ^jJI j^> ^llo ^U-l flail <iLj£ Lbjl ISU i^iaJt j»LJI «J^ <& "j>- *-0 4jjUlo i*Jj^ 
^jjJlxJI JjJXJb ( JC^- olob* O^U' (^1 OUJ O^Ij jIjlSJJ *~uLil iixP cjLLj jl LLJL^i (yt) (Jl 

p^JLil 4J2* 2)^ LjLils j»L> ^i^ j»UJI ^jju- dl> tajl lil JjdLj (rr) J j (r) j^ 
j_& ^jjIjlJI >LxJI »jJlj> j I ^Jl Ljl& jyij j I L f«^ ^ f^J^° (°v j\ ojj^ cjIs^j ^lA-l 

.ajISLo j coU' j^jil Lot iJj^aj. (jjS\ 

?j>- IJlP f liL fjlowO ^jJjJI 4>Ja^ /^o eJliJi jl-^T l£^ V.3^ j^ ^jW^ J-* • * LU jlj^ 

cuJlS' til Lol L^W- Jj^o r%J\ jl ^Ip Jju U^o cjL^xjlII j L^jI ^l*j ll$i jjJli-ljJI 



(5jji3l A^JLi^t iPj^j^J 




pi^l ^j^cj. pi JjL/^L (y) pijJI jj& d^> J^'^S JjL/^I y l$J *-*-£>! I iJi^J (f^) 

.ji^aJI ojJj^jj ^^Vl J (v) j^ijJI (^c^ LjlpU^j 

jLJaJll L J oL^r J^axil ^_v2JlU j-s^^ jJ*J jUalll y j^ufcJt 4$JL| J *jb ^cjjJcJI IJifc 




(5j^S3I a^JLi^I ipj^j^ 



I^L&j^l pJLil ilxp 



,»— *JU ^cjjJljJI tJifej f^Lit ^J^' Wr^J LS^ ♦ ^ * ^J^° J^^ ^J^Jkl i^>-j-o (J *j£j 

j^Ij j>U' p^Lo (w) JSL^ Uli ^U^ j*^t J**j p^° (y^> >&■ J^J *>=r # J>\ 

j^j iL*JI oJlA ( -Lp j»L J^) Ji*it isLJkl olf-ljS *-v2J t^plijj^t i^Lit ibxJ oJl^lj Sjj^ ^t 



iWI ^Ltl 



:JL* 

lj_ui *~Jl^ (f^) J j»L? (A) JjJlj bVlyiJI JJLPj jv-JLil JlK Jfc*-JI Lf^ iS^b (*^ jl^LJio 

.j^Lllj ^^^j j*LJIj 

^j oliL^xJJ /^-JLuoj j»L jt ^Uj^I *-^L*j j»L j^ jou' JjjJLlj s^j>-jil olflj-SJI IS' 
^Ul f$J\ £& Lili (A-ro) X2jLJI bvlydl i^b LoJulp dUU i^ULl pJLilj j»LU Jio 
^Lij^l *-JLil 4-Lp iJji- <^>- (a) ^ijil jj^j ^lir^l j»LJI ^jJu' ^^Jlp >U! ji> juu 

.oLil JSjlSIj r^y* j-ft J U^ (a) rfijJI *lol j-^jii ^y U L5 ^- 



^Lij^l p-JLil ^ ^ ^jit gj^l ^ W*-*^ f^ ^J^l^ (ro) ^1 Lot 
JSL^I J UT jj_& ^^r c^DI ^jil j»Loi (ro) pijJI ^ t ^ iL*J! il> ^^ 



ijj£3\ a^JLu^I apj^uj^j 




4_SVp- J [jtS ^Ujj^I j>LJI ^jjJu' Lf U 4sL«xJlJ i^Lil bVlyiJI L*^?j J^S J3S0 dUJuj 

j^Lo (yo) jIjJjj: (^) ^1 i^li (a) ^jJI j^ Iji*^ AJL S$ ^UJI ^j* jl bvlyiJI *-^j 
.oLpLJI ^ji^ iS'ji- {S^y ^IsJiSI ^yis- iSVpti 4pLJI ^jjULp 4^^- 4^£j A^ji-I oijfcj 

/*_9j j_o oLpL^JI ^jj-JUJ 4_L1s '& j>- Ig-LUy V — viols' oj^s JjLsjJI ^ji^ aSV^s 

.iiib (v) JT j^^I 



iaJL^j' l^jli ilL^JI JA ^JlSJI CJilkjl lil <d^r ijlkil ^jJi ijtj ^^>- ilL^JI LJJiP 
4_pUs IgAi^ljL-) f LlL bVj_L^) 4_)^j! ^i L ^U^t ^lit ^j^° J^ ^ix^r ^! O^J-Jkl <->-£ J 

.J^j*il ( Ap o^^il ^LpUjj^I £lx*JI &J& j^- ^lijj^II fill jtj-^5 Jjj ^j 4^J-* 



{Jj\^\ A^JL-^t 4Pj**y> 




iCajLojJI JjJ^r) pJUWj *bJI JjJ^r 

/^wJ^J j*^' Co^o^ 4-v^U- ( j^ t uliLo *-0 LoIxOj (\^oJ 4sLJu OiJl>-J /c*J tjt^o Zi *^o LobiXj 2 

jllaiil ** Jj)UoJI julp LJlp ^JJI JS* dUJJ LjJbUj. ^-JLilj flail ^y ^U- ->J^ isL^ Ji3j 

^ libLu yj U^ ^plijj^l ^jLitj j»UJI pJjJtf ( Jlp -^JjLJt oliU- ^^>- of lj-2JI oJl& *-^j 

.^plijj^l fill jlj-^o Jjj Lf U Jx^J 

JjJlj>- ?~ j-J^Lud Ljoli ^'Jg -" J-^o ojJlaII 4sL«xJj 4-^Lil bVljJlJj £-\j>zmj\ ilmL**1s i^3 




(5jji3l A^JLu^l 4Pj^yJ 



4jIL^JI ijtj Jj& (V) ^jJt j-* ^J^ 5 {£\ tjt^ f^tAb f^ (^Sj ^3^S. loJJL*i 

^L^ dUU °(^) j^> JUjIjJ! cojcsl j>bd! XaJ cJS lo lijj °(io) ijljJI J\ ^/\ J\ 
JL^ J j_& JjLJI j»!^S31j ^jAkil ^jJlI ^1 2Uj JlS)1 J**y ^ oULUl ^y j<5i ^Jlp ^31 
^L_^SCp ii^U- ^-fcj ^jljJI fL^jl <u^U*j oliLUl ^Jlp ^Lojli oJl^Ij is LA j^vtjS -^rj 

.jUS^iUJI jol* Ij^i lit j tj-^SoJIj 43LAI cJis 4jIL^JI Ajjlj Oj\S* LiS* 4j1 ^^ 

.£^*SLp 43^1p isLJklj AjjIjJ! jo S^UJI ■ 

oULJll J oJ_i Lr -xJI f. LUi-^l ^>t_^j' oLUj> *l/ri JULP U^ IjJlpLu dUi jU 

.jp 1 43 L*^) (Jifcj '6j*Ju& 4jLL^ ^.J'j (!) " 

• j^t 43 L«^ ( Ja^j' ojuS" Ajjtj (ej) ■ 




(5jji3t A^JLa^i APj^J^J 



•j Uiil I j£ 4 S <? V 



. Lib ^U-t jyL^cJI J3S0 li&fcj (ji*^) *ijJi ^is- 

.(pJL. Oj (f^- r*) tff (r— 





^jUUI ^Lilj >bJI j^sflj 







^plijj^l >bcJI jdu^j 



iSj&\ A^JLa^i APj^J^J 






-uJ^jiiJ' oJl_>-j LgJlS3j 4_J>~jjJI J—^5 ^Jjj o-^J J-* f^t ^cjjJuj 4 Ug-^-o LoI*Oj J I 



.*b* V = SjiljJ! c^--^U 



(l) — JL>-lj3! j>UJI jl ^1 !♦♦♦ — ci^JI j^ij J ^jL-Jj 






*Jla 



^ijJkl jl \u—s0j2 jJj j»(W*) <up Jul*j jou) cJjl& ( Jlp ^jj. UiJLo i)LL& jl Lu^ji jJ 
./^wJ^o L^a^jJj \\) L&jljiio L^jjS'y) Ajjlj IjlJa*^ (^ijJ.1 <^-^) HjjIjJI j^yj ,Jt *la.g.i 1 



L$j&i\ 4^JL*^t 4£>j*tya 



. f (v.) J\ a jJI 
ojiljJI jil J^lj j»L^* = *-JL* (w) JT *JL* (!♦♦♦) = ^j^jit Ltjjil *Js> oil 

^ ^Ij 4*jUUl <>-lj)flj (AJiS^I *9Jli! 4^j^) ^ij^jil OjJIJiM jo 43^ Ji> O^J J^l 

J I (j-^f ^-^~ J^LJt J^La)! (J jlagJ 1 c-iy2j ^3 JjLo ojJcdl AawuSJI jjfcj ! Lol*JI ■ 

.(V,M) ojIjJloj Jp Jio ljul joc6' *£ L^b ^^1 4a-J£JI ^i ^/c-^t j-^j !co!jcJI ■ 

.^t^j Lr SUJIj jjbJI ^bjl JjMl J-*L*JI *\*j\ ^i 

!jj)ljp o^Ij LujJ J^rjt^ ^L^t ^.j^^ ^°t 

.jdL lJjl$JIj ^ jlL! jo AiLJkl (^LaJI Ul^) :JjSl! ■ 

.(<Jji$JI j^ 2?jlL! <J!yM ijlj ^j) j%JL11j hs>J^\ hsW '-{J^ ' 
UUl 4_jL I*)! LL>- ^1 (syljJI Ja^ j-o ^kio ^1) iljUU 4^lj)fl :^JIjcJI 



L$j&i\ 4^JL*^t 4£>j*tya 



:(\) Jbu 



Ol^jUU 2L^lj)fl) cil viJliJ! J-oU3lj (jJ^JI ^-^) Jj^i >WI jru 45^UJI Jl^J 




(^J^l SjjMjJI jiaS Ul^) ju $♦♦ ^- (^ XJ^f iJbil s^IjJ! 



t5j*S3t A>J^j S i\ APj^jjs 



:(Y) Jl*. 



jl ^1) ia*_>Jil j^ *j>- J jL^Ljcj Cx?'J^ Ji>-lii OwU-l *^bV0 ^JLcJi J- ^ ^-^ J» 

L&jJaS Ltf y?1 4_jLtJlj (>V**) LftjiaS uL, *2J ^_Jj*il OjjIjJI . Lo^JLu iJJuicO ia^til JyO 9> j>- 
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jj_& ji ^£ s^lj-SJI oi* (Y^-Vn) = (♦♦-Yi) - (?♦-♦♦) j^Jt ^r tkU! 





^U-l (V-Lib f^ gJ^ (^ Sflydl £*?j 



ilji- jS cJj^JI i^U loJLo j IS* ^JJIj jlkdl *IpU& jl Jut aJu^JI oi* jo * l^^l Ji*j 




L$j£3\ A^JL^l 4Pj^o 



(^JlJI jl la-j^^lj L^T AjLL^JI £oL&lJ ia^ <Sj\y jUalll ioUx^ol LJl*>- J^5 J3S0 ti^jj 

*ij^JiJ 4-^LLl ibxJI jj^ ^0 ^M dUi ^^-^ ^J lJjljJI i^L ijLLa^Jlj *LUx)l f-U-jL 



.JjJuoJI iuL^P JjO jS'LdJ 4j2jJl9 jUaj ^pLfrj^t 

jUco^l Jj-^- LoJlJLP j-^Jj AiLJI oljLi-t j-^i) *-*o3 Luli 1jL*j AjL JlaJI Coiij lil Lot 
^Jl-P cjL_v2J Loli jL«JI ifcJL cJlji-^l J IS* lil 43 1 ^1 ^-jiaJt j-0 ^Jb Ul^sj Loli ^JLo J>\ 

.IjLj jlkdl il^o ^ (?♦-♦♦) aJL^VI of iydl Jl a^LJI oL^Jiil 
j»LxJJ »LjJI *-JLll ci^s^ L^ils LwS ^Jly^l jlS* ISt 431 \^^ sjlpUl ^-^ Ll& j^ 

^_lp o^j_>-jjO of Ij_9 ^1 *_ o L-oLcc3 LJIj (V ♦"♦♦) jUaJLU J3S0 jl (^jJj-vsJI j-0 j-^J 



jUJI ^1^3 ^> 



-B- 



"^f ay^ ( ^^ 



L$j&\ 4>JL«^I 4&j+#yi 



:JUo 



Hf IjS JjL-j (fV») asL-j: i»Jj^JI jp ii?. Aiiil cJ/£lj (j»V»*») tiJt^Jlj *i-dl jo asLJ.! 

? Ji-I aJk^p ^ ^ (>♦-♦♦) oils' ^ULl j^JLJLIj pbJI 



^ 



oLL*il 
(j»V») itkll ASL^O 4 

/JiS'T = j»V*»* It-i-i^JI 4sL^o ■< 

j^Lo rr = r I v« = (^♦♦) jj ijUii oLJLii ^ 

(r*-rr) = (♦♦ -rr) + (r— ♦) 

J_o &lk_^J1 iJj.?^' lj Uai-I iijittJ! i^U IjLu i)^ *i?Ux)l j! JS- lift Jlaj 

*5Jl_LI jlj_i*! ^->-i_/ *— » ,*i.uJLJ ^L-ili-l ik*JI dJb^pc^ t-i-J^JI (Jl &IL-JI ^-^ 



D- 






€> 



jjl$Jl £3j^ 



LU-I ^L.Ji * 






(5j^I A^JLi^t 4Pj^«j^ 






^iJLfe 



JJ^ 



Uil 



cily^l SjjIj 




.(Ljjiy j^Jj 45Ju) JjUII — Uai-I isL^o d^> ■ 

.jjUJkl = *ijll y ^ij^JI Jaj ■ 

4jjU.il / J^Ull = <JI>^! ijlj Jb : Jbd! j^UJI |>j^^ (1) ijljJI Jb al£)f 

.(JlaJ! = lb) 

^ ^ij^JI j^u / >% tkUl ^U* = jjUil / J.U1I = 1 lb :(I) ojUJ 



(^j^t 4>JL«^I 4Pj**ys 



4J J_^jji lJIj-J^I i-jjtj J— Sp j-a Aj^^J}\ J-s^l^ j-* ;^'bJI <*f^ •vrv ojlai-l 

.lJI^^I ijlj 4aJ ^ip J^2^ l ^ C"Up) JlaJI ^^u) 

JUjol-*^ U>Jg dUJJj tcuJ^J ^UJ^j i^iaj iib^jJail 0I& ^^S3j olitail 

<uip ^j^^jo j&-\ jjj tJiaJt (j-«^Sou) jj^j ( Up) (^1 (tan ) <ulp ^j^cSLo 
(inv) jjJI l ^Ip i^-v^ <J!y^l ajjIj ^Jlp Jj^>JiJj (shift) jl (inv) 
4a_JlJI 4^>^ ^bcT Ji*j (tan _> ) = v Ui jjJI ur U i^u^ *J* (shift) jl 

.4^1 J 

"l=*b ^ jl b°>j£> jlj j^ j^j oU-jjJL ajjIj3! j^fl bujJ :(?-) SjLi-l 

.1 / oU-jjJI ^Jlp a-^Jli fbdl ,JLp Jj^2>JlJj ^ 

.oJi>-j *b = "I / oU-jjJb u>\j^^\ ijlj ^ 

.jbco'^b tktl 4sL^ JjUl ^jJI 



:Jbu 



* \0* isL^j: jy^Jt ^-r^b 4_4j AiJI cJaJL« .(jjUJkl — ) >V OA* *ijdl jP Jul*j lJJl& 

9 (^♦-♦♦) Col^ ^bUl >LxJI of-tjS jb Uip ^>t^axJb >jjb cjLS" .(JjUII — ) 



!4JL)LJl OJ^Li-l ^JaXj 






^j^t 4^JL«^I ipj^j^> 



(inv) ji (shift) (s.lU^iM) = JJaJI ^-^o j^jj ^J\J-i\ ijlj jl£)f 

.°Y,r^Yo = ( v Ui ) ji 

j»b- ♦,Y'^^AV = l/Y,r < \^Y6 = * 

.jvJl^o i. Lyii- ^^Lo r < \,^A = ^«« x .,r^A ^^JLo J! ^bJI Jjji- « 

.4-uili-l bVlyiJI ^y> tu'UJI r-Jai Loli jryo_JI i^-U Uai-I jl Uj 
ijL^I 0L4J1AI L^asU iCJLoJI bVlyi)! = ,-^li-l W.j-^1 (J-P oJu_ _xi-l bVlyi)! 

43\_^o * ^JLj L_£ ^—^~ iiL—JI iiL^iajl ^yi Jj.il 4JL^DI oJl& jl ?^s^>_ i3^-*" * J *-° 



:JUu 



9 (YO IT*) i&UI bVlydl C^lS" ^^ j»LU bJu.jJ-l o> lyiJI il£lj ^^waoJI 

♦ ,*Yi^1 = IN©* / V. = cil>"il ijlj '"Up 
°^rA* = (tan ~ s ) (inv) /\ (shift) .,.YH = ^Jl>"il ijlj 

>( ^Lo Yr = v* x n / °^,rA. = Uai-i j^Lo 

5*. Ij-dJI ^-vaOS 4_£Jl2JI '6f-\jJsM tu'LJI » a^-s^aj jil *flJill jL*o ^^JlP Uai-I jl Uj ■ 

(Yo:or) = (»:rr) + (Yo:r») : jUJir bju.4-1 



L$j&\ A^JLu^l 4Pj^j^> 



Uai-I 4iLJk ^jLAl *JLilj pbll al£l £*k^ ±j\j2-*£\ ijlji oU-jjJI jIjJLo Liy> lili 

4—jjlJJJ oJl-& ^L^ aJ^L- **I3 4jjSn_«^P iLv^j jl ot>-jJu ?rjJu) JIJluO jliaJLo IjoJu ^9jJ >i) 

iolic_^l ,*-Lp ^iJL-l! *-§j-oj j^_«Jkl lJjl^JI iJU- j Jlv^IjJI J3S0 jl i*^ ^^ j£Jj 

LjIjj ^_ Lp l^i 4JLjiaJI oJl& 0JLU3 SJi5*-lj ioliLu-ul ^1p /jSo i lili lJJljJJ i^jJlj oJl^-Ij 



tLpL^s^ jt L^t^ J^t If-lj-ui jjL* jt j^~U~ JjL^tj lJj^SI jo L^9 O3S0 ^^xi \ L y^j 



/j«o o^LP *J^2j^ JjiJO>\ jju>tXj < ^ Aolo (Jolaj a-JLl**jQ .^a-P j\P ojLyP jj^a^-uiJl 

.40jJj L^lxJ ( jia-o*ilj j^^-*il J^JIj (V*^, ^JJ^ cjLfl>- J-^-° j- 






L$j&\ 4>JL«^I 4Pj^j^s 



I 

L 
I 



? 



^(j^s^cJi jl Ls^>cJi/ J-^j^J <*-9^-gJ) *-0 iouLL^I ,J-P Uj&* 4jy£ jl ^ai^loJi/ 4aj j 2 ^ uc£ 
4_^Jp ^^^^ v-ili-i .J I *j>-Ijoj lJJl^I ijj JULP Jj\fl jj^LsJI f-j jJj jjLJI _J I Jj^l 

oJ_& oJl_>-1j ioU^—^l ^_ Lp /j^h' i^Ub O^' ^J I /T L^- Lo*^ /^o jjot IJlfcj rjtxJI ( j^ai-LiJI 

. 1jL*j jl Llj; lJIjJM ^j^rj ^Jlp dUi J^ j^s^L 



L$j&\ 4>JL«^I 4Pj**y> 



jLoJJ J)\J-\ 





j^JJ J>\J~\ 







( j^ai- L*iJ I Pjjt^ ^i-^5t Lj^° l£j^. J I ^j^>. * i^iaJLl J~*2J /yC>- dJLxJI ^ai-LiJI 4ju) ix^r.J 
ioUfc-J l ^Ip (jr^^UJtj ^-^IjJt iaJ-l) O^oJI JpULJI £^j ^k^J dUlj JSVl JlP 



^Tjit ^iaib (oJ-uJll 4kiJI j^a-*?) 4la£ Jl^U J^Up)!! JJj ^j^IjJLM Lf U *ijdl ^ 
4*-JjlJI jl igji-^JJ 4_ ^>j& L^j^ LgJLP f LjOu-u^t LlJLSIs ( jJI ^^ai^lj^JI j-o *^Ju I4-J} f^J 

<bli£*y^U L§j>ljJL iaix^-J L^-Jp *IpIHxJI O^XJJ ^^IjJI j^>=-lt L Js- *J& oj^a ^^ j^ d-OtJ 

j_S3j oj-y<Jkl 4%?;ll Jl>-I^xJ L^j' jt^^' -^ j I /5A L^ a-wjIA-1 of IjJiJI ,J^ J^Sj "^LJl^co L^jlo 

4_JU- (J L*j>-y) Jj_ScJ LftUjo-l Lr -^Jt Sj-wfcil aLaJI ( -1p xLUxJI *-v^J Jl*j Luli iolp ii*2j 

• 4J2J2JJ ) oJjk Sf I jib iaix^- Luli ^c>c-v2xJi 



(5jji3t 4>JL«^I 4Pj^j^5 






JJM J^U- jj^il flj^sJ 

JUjO—^I j»Jl_P tf jJl^j j^_ *JI tOj—^aJI ^jh i>- lla <U-*^ ^j-^ /J^ £*Wt 4ksL>til (^ 

.JjLgJl <^ov2JJ <^^\JLo A§J-^ jLxi-! (Y 



J itoj_>-ji! 4^-U-jJI ( JlP ^1 * j-v^Jl ^*^>. ^ ^r^ ^^ L^ 2 **- b*-*-*^ ^L5^ 

.^JLU! ojli)fl jl^r c^J £^0 jj jliidl ^Ul 

^_ Ipj 4jj_**ucJ1 ,\Jjtj-* (ilSiS'j (jjjL^L) Luii * L^o ^i ^gj. ya.il jUaJLU to I 
.jJuul 4J1I2JL0 /y) AX^JlII f j-vkJI ilaiL) ^ip ^L^JkO 4Ja^yg Jljl) jliaJLll 4^^J 

. 4-Luv2^ AiaiiJ 4.^ 1 j _Lp C^JLJJ 



•L^ 



(i 



Or 






(5jji3t 4>JL«^I 4Pj^j^5 



jji*JI *Sj^ ( Jlp LxJLo jUaiLl J^=r j^ sjjU ^ aj\ 



f^yiL^-^ J^_*JI jl <JU 



. IgJLliaj 4j2jJl9 Jjl JU) jl^j 2i feA*>- 



f j—vaJI ia_>Jj LoJlJLPj jLSlo (^1 ^1p 4X>e-L«l Jl^-U jJl^JI ^Jj^j { J£>- jiaXJu 



(■ 



G 







eiS I JL-2J I jl cJJl^JI t^LLaJI jl ^oljJt (Sj>. ^ ^ 



?ljJI oLojLu) ( JlP OjuiLo ^UaJI -Ujc*j SJLUt oJjfc (Jj jlxo^L Qai-t 43L^ aJlj' (^ 

Hj-jb) ^jjJl-Xj A3J-* jtj^ jlialo JU^CC^Ij dUij Lljj Ji^> ^JlP Uai-t 4sL*cA A-JLj* (t 
4_jL Jla)1 lJIj-J^I LjJjj ^L^ iSj-^ oj-^5»-l ^1 jl 4jjSL*p iL^^j jl (°W iblS' 
!Jl^IjJI oIajJju) *js La bed I f Loi Lo^^o (Jjij j^xJU- 4JLjiaJI oJl& { J& Uai-I 

j-^_ij j_o L^j^! oj-iLuo Jl^IjJI Lj-L^jj. L5 xJt ^jtjit ^ ^LUJI LoUo-i lJjljJI 



L$j&\ 4>JL«^I 4&j+#yi 



cJJl^JIj a9JJLI j<_) aSLJlI j-o J^sl lJJl-jJIj J^^tjJt jo isLAl cols' lil 

iLiLJI eJ">Lci-lj c-iJix^^ <J!y^! 4jjIj jl ^-~j LI^jJI j ^J^c^^ oj^J 



tkUl 4jLJla]( 




JjlfcJl *3ys 



j-o 4_ii^- s^ljS LgJ jJ?- (:>) aLjlJI y* (^ I 1) isL*xJiJ cJI^^I ijlj ^Ls Uojt lili 

oLowuLd ^1 L^iji^j Jl^IjJI Ujls^j ^1 ajjIjJI i^lj Loli iiSLill oJl& ^Jlp ^Ji*xUj 

:£JIJI oli^l J US' l^o J^bco *J 



J I ik-^—^^Ji iJLjiaJlj j^—Lilj j>Lj' uL*o 4-^.j-^ JIxkX^Ij lJj-i^SIo l-9JljJ ^>t*2x)l J-to 



(5j?i3! 4^JL*it 4Pj^j^> 



:Jbu 



j^ & Li I ^j (j» V^*) *ijilj cJjl^JI jo isLilj (v ^W- ^b) -U^tjJt jS'i lil 



( _-l*j ^W ( 00 j^^-0 ^^ Jh^^J (f^O ^Lj: j^aJI 



Lit! 

.(j»oo) asLj: cJjljJI jL 



(n:*0 = oLoJLil ^jlp 



.Jlo V — Uai-1 iiL^) ■ 

iCJiall bVlyiJI = Sj-uoi! ikiLU SJbjJLl bVlyiJI ■ 

B ( n:YT ) = (♦ov) 



J_P xLUxJI J}JL ^% SJbJl^l *9>\JS\ £**j Ji*j Bj^uJL! ikiJI ^1 jUadl ja \±J& IS) 
oJ-jwJll ikilU {Jy^\ ijA jlUUxJI Jl^ (Uai-I 4jL JIaI! jlSlo 4*>- b) jy^JI 4-p-U oJ-uJl! ikiJI 

.jSjllj <L^\s>- 4J ! Ojijj' IS I 4jjljJI Lb 44^1? J^t^j ^/■k.V.^Jj jLJI jl jotkJj ji- ! Uai- 



Lr -ftJ cJj_*^Sil ^ijL-j-U (oliLil Ua£-) .-pLfrj^t Uai-t ^>c^2xJ I^oJl^C^j iijiaJI oJl& 

.^OjJI Jj-^r oUljS [ Ss* Aajlxj 



t5j*S3t 4^JL«^I APj^j^s 



.(^♦♦/i**/f ♦♦/Y**) IfljlipLiaj (j» V*) liai^l 43L^ ColS* lili 



:JU* 



— (^f**) sjujJLI isL^il oflj-i i-J-Uj JjJ^j>JlJ ^ji *J* M"" = Y** + ^V* jit 

.(v:oa) 



JjlfrJI £3y> 



.A\i 



.^plijj^l j>LxJI pJjJtf ( Jp of IjJiJI oJl& *-y2J 

I j*^J ^jlLu rfJ (j^^JU J^ J^l^J ^UjJ^I fill jlj-II Jji 




ikUl 4jL>Jl5 



lJJl^JI AJ 4jL JlaJI J^jJL* T^yt. Jiv-iJl 



j-0 J^st LkUl isL^o cujIS' lil lot 4jLU oUpL^o j *Jiy ^ycJI oliL^JJ ^L^jJL I1& 



(5^531 A^JLi^t ipj^A 



:3}UJ! 



CS" 



J*L**uCj J_9j 4_JCjU' ^^-^J ^j-J^lj 4jU>- jo JjJli-1 ^jJb* J J jii I JP OjLp ^ (W) 

.jJls^^I bVljJiJI Jujj j>tji lJJljJI Ji*j cJaJL* lil Lol j^*il bVlyiJI Jujj j>*ji lJJl^SI 



:JIju 



4_ij JuaJI ji 






V = lkL| 4sL^ 



JjlfcJI £3j^ 



-^ 



SjJLall asLJiI 



Uai-I 4jt>is 
^^* 



1 IkU 



H 



^3Jl& 



"iJLfli-l 4sLJkl 



.(-Mil) = JjjJUl ^ LjJpIjSj j»W~ = ojJLiil isLJl 



(5j^I ^UJL^t 4Pj^«j^ 



isL^o ^jL*j ( U aJLJlUI as Li I j^ Jil ojjJill 43LII jl ^1 lJj^JI J-J cJaiLa ii JJiJI 



tktl 



.j> WV = V + W" = 4JL2i-l 49 LI I 

LjJ ^-Jii (j> v) _!t Lolj jUijII l ^_U LjJ l^vly Ji^i (W**) bjjjll isLil 

!4JLjLJI 

j-j) 4sL*II oJ_& of lj-i Jlj^L ^l-Jl^j 6» M**) 4sL*I ^y^l ^ 0» WV) isL^o jl 

SjJlJII 4sL*II bVlj-9 Lr -^J jLkll L5 -I^ o^^il bVljJiJI joj LgJLu (Jjiit <^^J- *j JjjJLl 

(i:vv) = (j»u~) ^L~ oofljS 
(i:n) = (j»w»») asL^o SfljS 

(♦:n) = u^ j^jJI ■ 

u,n = v* / r^x v = vj^ 1 p^U 1 

(W) gUl (vJlII 
L_lJIp jili 4sL«il SiUj Ju.y Jtdl !Jl& Jj ^.■i^ 43^ asLJJj *LxJI ju as%>}\ jl U 

(1:10) = (*-M) + (i:ii) 

(_^l) cijLgJ! i_iU- ii JJiJI olaiL- IS) tiJt^JI j I BJaaII 4kaJl jJLp *ipl&J1 ij^-jj is^U-' j^ 



lSj&\ A^JLi^t 4Pj^«J^ 



*JL_£ ^JL-£3 (j»t*) ASL^J; oJl_*j 






: J^ 



Y 1 *** = ojJJill 4sL«il 



r 



JjlfcJI £3j^ 



SjJlftll AiLJkl 






J 



Uai-I 4jL>Jl5 






.lJjljJI isLJk ajjL*lo asLj: 
j» YSV = £♦ — Y*** — 4-^uHi-l asLAI jit 

jLjc^ Liili dUUj cJjl^JJ J^ L5 x^ (>£♦) ^tyv ojJlsI! abLA\ ^ J1& jl Jby L& 
f YV*) j^_> Sjj-s^- isLJkl jl Ji>*ji I4JIP Ll^j _xJ1 ojJlHII 4sL«il ^ s^L* Ji^l 4sL«il 

(A!A*) Ljj>IjS (?*♦♦♦) isL^ ■ 



t5j*S3t 4^JL«^I APj^j^s 



.*JLi!j f^l J-A^* (^i Jl/ ^ <sL«it Jt^^J AsLJklj *JLilj fbdl jo 45^UJI JA 

.(a:vi) 

.(Y^V) ^j cJJlj-U ^LJLJii^l isLJkl JjU& # bVlyiJI 0J1* 
^ULl Olj-Jll j* jS'laJj ^pUjj^I fill jlj-yo JJjj ^lijj^l >la)l »jJtf ^1p LjJwajJ 

4_J^P iSj-^f <— ^ (j* ^f*) 4sL*j: lJJl^SI c-iL>- 4jL Jui)t cJaiL* (j» f***) Jl*j ( -1p lJJl& 



jo-j ojj-^a^- ^LJLiUl AsL^il jil j» YAV* — ^f ♦ — V ♦♦♦ — 4-JLJlUI 4sL*il 

.j»YV* j YA** 
Alia = LjjvIjS j» YV* iiL^ 
All* — Ljj>IjS > YA** iiL^o 

p^Lo V,o = v* / yo x v = tkUl p-Lo jil 

(a:ov) = (*>a) - (a:ao) = sjbjJLl s*lydl 



.iiLJI bVljJiJI yo ^[ju _pli3j*il >LxJt pJjJtf ,JlP t^*2J ,^1 ^J 



:ol^^U 



• Of*) oils' lLi-1 4sL^o jl ^^«j j» T*** yn j-^Jj j» YV* bvlji j^ L^L 



t5j*S3t 4^JL«^I APj^j^s 



Loij «U! J^-J 0*0 ^J^ 4a^Jl3j JjjJU J joVlyiJI jo JjiJI JL>-U *£ lili 

•iSj?-^ 4sL^o j^ JjiJI cjLLc^t IjSL&j (*^° Y^ — j»V*** j Y^**) jo 

^j_*Oj lS -^>- dijJL^ jo_) *ijL-U jLJaJLo Jj_Xj jl ^c>r ygXJ) 4_J^P J *XJ>- Jjb- 

.iu^ljJI joJI iSVp- iily) juo ^plijj^l /^JLlt aAxp dU j5j 
^Lijj^lj ^UU jlj-Jll Jjj j-o Jl-^IxJI ^^Jlp ^jo JUlo JT Ji*j jl i^^ta 

ojCL-T JwAjIJl-9 j_^- UjJ <W4j Uai-t j j ScCj < cij^i Ijjjj^o j^. i jli *ijdl jtjj)f 



Ijlio 



ej-y«ll 4_Ua;.U 4~iU-l o*ljii)tj oUJb- O^U' ,JlP ,Vjil JlSj (j» W) AsLjj uiJu^JI Jjuj (> 



(5j4i3! i^JLi^t ipj^j^j 









wn 



r 



To 






Uai-I 4jLJi3 



(r 

(r 



4_>jljJI ^cjjJlJ' /c-^- 4_)jJlkii 4_)jljJI *-s^£ dUi J3S0J (°"\V) ijtjJ <)LLa^JI *-v^J 
X>- ^pLijj^l j^-Llt 4-JlXP db^" ik^ljj jliaJlxJlJ ^plijj^t fill jtj-wO Jjj 



jtU 






(5j^I A^JLi^t 4Pj**y> 



(♦♦>v) rfijJI >Lol ^lir^l >UI y-jpo jjSo jl Ju^! ol^kUl oi* y* * l^)fl Ji*j 
£^*aj l ^jc^ iJj-^l j-^jil ^ip ^^r^il jU^il dLli dUAS' ^& i lit Lot ia^ 

^JLJlI ?&j^ (J j^^aJt <*-*^3 f*-r^ ^^ -^ ^^ fif ^J ^^J (V/ (*f^ f ^ j^^ 
^cjjJu' la^? ^ IjJo \j J3 J^jSo dUJuj ^£ ji- 1 Hj^o JlJui iajj JLt*3j CoLxJI j-^Jj-U j*Lol 





(v 



i^UM ^it>^l Ja^ :LsU 



IaJIxJI oljLi-t *-*oJ 



4Ja— ^ l^j jl ijljJJ fill jtj-^5 JjJJ ijSL^jJI ijtjJt jft fl y?V iia^l^j Ljlj>- *ijLU Jjj 

L ^^1 J JI iajUl *-^?j j^JLp Jxkaj *i (j» ^-v) asLj: jjLjJI c-ili- ^jSL*p JtU *^j 

.(ijLLa^JI 4jL$j J o^j^jil \ Jb JL^t Oj53l) i^jJl ia**$J 

4_^LiJ ^_^1jJI ia_£~l *_o oJL_>-lj iolH^—^L ijlia^JI ^1p ^>~^il ^2a-u al iai-l *-^j 

.*ij^JlJ AJte^tj 4-^jLM 4^jU\ LJlXP iia^l^j b^-va*j ( JlP jUJaJa ^1 ^LJI 

. L^v2*j Ip jdai-l jLLajL Jzlix^^l *-0 LjU- *iJlit Jjj o^LpI 

*wJlJkl 4_ixP dL^ 4% ,«>tjj oJl^JI Ju^Jl^xJI iiaiJ jUaJlil 4JiLiJ Lf ^ijJt iai-l 4^^ 



•L^ 



3LUI 



j-So^ i lil Lot c^LJ'Lj'I CjJjJJall J-*3 4Jlia^«JI ioU^_^t Jai- c5j^J-° jLlaJLH ioLi^l 



(r 
(r 



(t 
(v 



(5j?i3! A^JLa^t A^j^yn 



f^ £U 



4— Ixp c-i—v^XJLo (J .^>-jJu jLo^Ju tils (V-^JU ilx*) i^Jjljj e5j^l Sj^o jy)LJki iajji ^J* 

.(jliaJLxJlJ) ^^jSojJI Oljlai- j^) LL^xSt JS J3S0 dUJuj 



Sj-^o jl 



f L^Xj^fl JlJLP (jLialLl) JuJl^I jl$>- 4-us^jjJI ipLiiJI ik^ljj ilL^JI J *%J> &j-*J 
^Ucdl ^^v^lll (^-^ o^j-^ji! Lr s^ J jJI ^^Jkl ipUfi J3S0 J I ^fr- J^*il 1^ j* 





(T 



. JLoLJu 



>U 



I^UUI Lilj^i ia^j <£p4 £*> 

Jpj_*ij A—Lois' Sj_jta ^cjjJlXj ^JJ-o jIJl^o jliaJLo L^x^J Loli ^jSL^P ^Ij ^j*j i ^J 
jlj_JC&^!l j_o Llid! io'^' f^^ (J^ ^t^*J 4aS^- ojj^sj ff/^ ^-ii>- jUaJkl O-uJCj* 

I^y ^31 ^JCj ^£jSL*P jliaLo LJ j^-CCj 1 lit 

2 L^jjlo asLmAI ^ijL-ll U.^1? ««jsj ^-^ (j*0 ^1—^? ^iJL-Ll c-i_L>- j^^-L^ jj-*i (Y 

LaxJI j-m_o^ 2 40jL^J (J Jj& I^Jj-° ^^ U^° JaiLtJj j^vai^LiJI ^Ap 4-s^jLp x^iaj (Y* 

.^jMJ i^jJL IpjAP J^-l ^ ^^t^ ^J*^^ 
ioU^_^l Jj-So. <^-^r (l ^^ai^L^) L^ai^L^ jyu ^ (j»Y^) isLj: al9JlU j>Lol ^ftil (i 



t5j*S3t 4^JL«^I APj^j^s 



^H\ Jai-lj £f jJLI 



( _JLp JsUiJ 4_j"}U' UjSo <i**£ AjUa**JI j ^p^o _ __ ^ 

. L&jjuL^aJ' Jl*j 4j^X***JI 4jjIjJI 4±a**laj L^>W- *i.ul Ujj ^J' oJ. 



SJl-LI j»Lo| (j^i-l 









iL>- iiLjJj (*iJuJJ <J J ~* i S\ ijJUi) (l) ^^ai- 



- L£J I j u*j j>- 1 Ls^>- L^ j j^i 



tit SJL*>- iJL^r jliaJl! JjS^-i (v) ^^i-LiJI { \s> jJaJlo 



LjU i)^ dUi_T j_£ ^ tit bjl^t 4JU jUaii! j^i (v) ^l 

4_lx*Jt jL^ dLii j-^1 jL-T tit Lot <Jl^ ^ip 4Sjo *JLa (f ) j^ Jit jlS* tit 

.4JbLJI ii^jJait J >JJEf Ui3 ^lijj^t j>UJt Lot 



(v 



(A 



(* 



(5j^31 ^JLw^t ipj^j^s 



(^j) ^ajs-LiJI 



! I 



(i)j^^j 




fclk-JJ ^Vl Jai-I 



^-^jSojJI ia^? aJlo^J 4-oUJI Aib^iaJI 




iSj^\ 4sdL«*i! 4Pj^«j^ 








. LljjJI c-ilx^ j-«W^ j»J^^. (°^v iJ\ j^ 



4_^<JSo JL*£J lJj-^J 4JLLJI ^oy^jJI 0*ii> (C*3 <JlA-l oJjfc (J JjLjJt ^oy2J Ol^ia^ 4jL^Xj' 



(5j*S3t i>JL«^l 4S*j+#y> 



a-J 4j^_**jlM 4_jjljJI { Ss> Ljj^JJ 43L«xJJ 4^ Li I ijtjJt of Ij3 JuMj isLJkl jjJiAJ 




(t 



Ajj^kjJ! 4JjljJI <la*J^ LpliSjl ^ijJkl Jjj 

O^^lxJI JpULSI J^jILxj ty^ b^L? ^-?. J^J^ ^.j^^ JL^Lfc*JH j»j-2j.J oJl^-Ij ioliLL^I 

j_& \^cS 4_^UU| 4_bxSI ( Jip ijSL^JI ijljJl ^-v^jj *ijdl j<j: JlpLJI cjjjL (1 



o 



(v 



(5j*S3t £>JL«^I apj^j^j 



4_pUiJI ,^-Ip \j-^J° °J-^ ^J-^J J^"^ *"W^ *L-U jtj-uO Jjj J I JjL^r. 

Lot dUi aJiJLI ^JiL lit IjLuj L*c ilk-JI ilj^J a-^U-I ibjJI jb i)^ 

Jj-So LoJlJLP lJJl^JI jl ( j^ai^LiJI ^1p ( jia t o^!l iai-t ^ liL 1 A^a^-O J3S0 ^^ 

.fill jtj-uO Jjj (J iSU^Jlo JipLJI 
ibxSI ik^l^j 4j^LpI AJLo i^JUaj lJJljJI j| ^^ai-LiJI ^y jhu>*£\ iai-l i)^i- liU 



.^^i-LiJIj ^ia^o 



Ml 










4jjSL*aJi ^jIjJIj L^W" as-Ui Ojj T^y.. J^-^J) 



£*-** J^flj (°) ojJai-l J L^ ^Lij^l jlj-Jll j^ J^Ixj L^U~ *9JlII Jjj Ji*J (A 



(5j^S3l A^JL^l iPj^J^S 



4jLoJi ^cj^fcvaj' 



^U-t y^ 



I :•*,! 



ULl 4Ax*iJ oliiil ^Jlp Jj.j^ jp "^ ^^ SJ 4^~ ^^ L5^' U^J d ^.j& ^.j^ (/ 



aik^Ji 







iuJli-t ibxJI oli! 



:JU* 



(rtJlS'f) *iJL-U J_o ^Jl-jJI Ji*j jlSj (fV) 43^ eJjLgJl Ji*j *ijlil j^f. JiiS cJajL* 



(5j^S3l A^JL^l 4Pj**j* 



: J^ 



.(<Jjl$JI ^ juo V cJljil = *-JL* Y*) Y* = Y7v = Uai-I isL^o j^Jl^o 

.oUJ ^Jl oUJLil el* Jji- j^flj 

.(Ljy£ j^ — p^° *♦) H^r J^ J °^ yull ^p Jjt&Ji J 

.jy^JI ip-L) OJl>- Uai-t J*i tjL**J 4Jlk«.fcJl £j>z£ jl Jl*2J1j jL«JI 4-p-u* 
^Jj L^Pj^jj 0^3 JL£- 4kS3 j-o 4^U^ £lx*JI iJjj^ ilju l$j Ju^Jb SJi^ljJI iiJUl 



.jLco^L Uai-I 4jbi3 JpjJL* jlSLoj lJj^JI jo ojj^2>Jkl 4sL«il _Jb Uai-I 4sL^ ■ 

(*->' ^^rj^ lt"^' SjJL-Si! 4sL*xJiJ ^L^Lil ^ -^j^l ^jb^ jfc^jb^ JH 3j^' B 

4$LJkl jl lJjl^JI Jl-^j Xaj JlaSI cj! <^>- jj^Sfl isLAI ijlj ^ :£jbJl ijljJI ■ 

isL^il Colj LJlS3 ilL^JI ijtjj 43 LA I jo A^Si^ 43}tp -^j^Tj ^1* ia>- ^j j ■ 



t5j*S3t 4^JL«^I A&juAya 



:Jls* 



Cr° J^ 






°1Y W»* - 

°.Y W = 



.°.,A = V* / Y x i. = tU-l ijlj 
i-jjtj 4-o-J oiLjJ dUi j^vj asLJlI JJlaJ' Ju 4j j Jp=-^ *-3JugJI i_iii- \U-\ jl U 

.(°V ) — I*** 4sL~o SfljS (J I w'UII i-i^J jij 

.£>-j.S ("W,A) = (»,A + I*) — ijikLl ijljJI ^s^CS 



: J^ 



L$j&\ 4>JL«^I 4&j+#yi 



T-\j>-\ L ^>- OjwaS SJuiS ilojil c-iS^ci iLL^JI J l^JUol Ji*j £<L Jla)1 jlko ^M OJu£. 
SJl-jJ J^LLajl j>Jl_P *->-jU 4_plSoM 4_jLJla)1 _a— *j 4_jLJla)1 oJl& J^oj &Ua^Jt j-o 4jLJla)1 

( -JlP JjL_>til JJjLJt c-JJiJ ^pjj UwO iL^lp Oljui! Ji^liJI JjO 4jIL^JI cjliaJtf >JiP (t 

.Ojj*^l joJu ^^03 Jj^iaJl j>) Jl^L^^aS 4>s^o* LgASuj Ojj*2i jL«^} \i 
.Ojj*^l ^jlaxJ L&lj^- ^.L^J 4j2j JlaJ I Jj-v^J Jfc^H *OjJ*if I J^- ?-L^3 21 (t^ 2 ^ <~^*J \& 



Jjj_JJ oLj »/?)) oJl-& l£^J)— >* JlaS Oly oJlo AjoJjL 4j Ua^J 1 o^-JjO eJj-vaJ jJl^Ju j»ji (Y 

.ljLLcJI y aJlp LkLb- *iJiU y jlkdl JlpLII dU 4jL AaJI ^JLk^* i lil (f 

U^Co dLjJ ^jSo i J I fill L^JlP uw? J I ^ju ( JC^ J iaXjli 4J^L« AjUa^JI CulS* lil (l 

.cijJI y 

Lr -^>- 4>r^i cjL*a3 JjkJt *-j| *J* <uS^o 4^-j.i ,-bl ,J I ^LpUjj^I ibxSI JlpLAI JjJu (o 

.jir ur "loir 

<^^_^2JLxJlJ ^^Jt J^J^ ^^^J ^°^ 1^9^ I JjJu ^ijJkl i&^ji ( JlP 4j^Jb t ^Jl^AI ^*aj (l 

.4jUa^JI ^ij JJLP xiJiil Jjljj' J^ij. ^ ^y^- 4JL« jo 



(5j^3t 4>JL«^I ipj^j^5 



4jLJJlJI ^Jl^AI Ju Ljix*«j LftJULPj iftjiJI /^o 4j2jJlSJI JjJu ,**>- ^Ip^I _J 1 L$-^ijJ. *3 




4jilS3l 4jL JiaSI JL&l^ ^^1 /*-^J V^ 



:iil53l 4jL # JlaJI g-\j*~\ ^^^ 







.iij JulJ 1 ^Iji^^ JlpLJI ik^l^j /J^-^ W^jJ iLL^JI rLrM 



(5j^53I i^JLi^t ipj^j^ 








. L$S}UaJl j>Jlp ^^ 43yd, LjJu^il iSlSuM ^JlaJI r^i ^ 

. bb jlp HJL-ili aJj^SoM cJl^ lili ■ 

.dUJJ oJJtll sLijiJL) l^i-iaj^ *i AjUa^-JI jlj^r jl ^l^jjo ii JiaJI oils' lil ■ 

i)tjL& jLT jlj ^LS3I »tx_9 Jl_*j Lfcj^p iiS" Uco j| Sjj^SLo ojj^l oils' lit ■ 



(A 



iSj^\ 4sdL«*i! 4Pj^«j^ 



I^La A-^Jo* 



.^-Ijj^l J 4^oli jjLj^ <^^^jj 
l^'^ll oUly) ^LLJI JljU ^ip ^>tJ jj^SlI olfc JjU 

jLcw^aJ ojjj_viaJI JlJLP 2 I 2j_*«^S3Ij ^jjLJI olil^- oLjU- £z^3 j>JlP ^ 



L^oLfrj i^L^JI L^>*jIxj 4_iyu)j L^iyu) j-& («-^b 4juLxJI * Ua^^l J^o jU^ iJljLft 

.^U'^LJIj -^JUlj cJa^Jt j£y3 

4jLs^)H £jb j>Jl-PJ *ijdl jlj^Jfc^ Lpjk ^y^jJI Oljlai- (3-wiaj' J JUj^^I jli dUIT (Y 



{Jj^i\ A^JLi^l iPj^jU) 



.j>Lx^-\j j-1ajj jloLJu c^Jcj* ls*^ *iJuu flj^l fc**k~ ^jj^' iL-vaJl 
IaJLcJI o^U-I c£J^)f ^^ ^t^l J ^^ ^j-^>- 

.i)Ljj)fl 4^-00 j^UaJlJ ^>jli-l jLo\fl ^^^ JjJu AiLiiS iloj ■ 



(i 
(V 



^♦J"* 3 * 



jIJlJlJI ^ia-^ dUJJj JjLjJI ^iljL-o ik^l^j <w9Ji& ^jd\ oUjJLfli! JS3 >Ip ^Jlk^a^ _jh 

j>Jl>t^_^I LoJljlpj ^jjLJL 4-jJioj 4-^f Jh^ j-*^ *jL*JI jjJiJI J *i!jiL! cuoJi^J 

J J^_)LiJI oi-fc i^y j-^ij \yiJJ^L^\ ^J^t 4-dUJI ^>ji^t J *iljlil oJl& J^JyiSlj jJ^f)ft 

.Jjljxll Jaii- cijUjJI ^o ip^Ajf J*j£. d^> Jj^JJl ^J I 



(5^531 A^JLi^t ipj^A 



Jj JlJIj ^jjIjlJI ^utjJl jo ijx^o 4JL9 iiL^o ilLj* J3S0 <^t^ (vb^ ,<f ^ "iV^ " 

i^Jj^M j-o J^sH l^53j Jj^f! ^ ^Tl ol^dl ^ i^T J^ ^j ^JLill 

JjjJJ dUij Jj*il fj-^ J^ J*^ *i^l iS-^) O^^ OjlfcJl £\y lT^ ^^^J 

J— 4_Jl5^o i-u^S" jo-Sl ^f Ot ^ JjL^t <*^Jlo JjO AJiikJlt c-ijljiilj ^uLu^t J^jUJI 

isL^o Jl_*j1 4jL JlaJI *i.* J iJUi jjcTl £*iljJt s^i-l jUtiil J3S0 ,*£J iiL JlHJI ^-iU- jUJt 

(V° j^"J£ *iJlU J^ta *^6^ ^1^ 4jL^JLaJ1j ^ijJ.1 jo Hj-i!t j» Jl^jI lil) L^ojj LjO-wju *j^*j>j 

jLi dUi j^o jvPjJLj ^Sj: to Jit lgl*e£i ^-yal 1 j i>t**ji!l ,y>^ Hj-^ \^3 (^JlaJI 4ju*j 

dUi ^Lij (Jj— ^ j-43 tA^itjJt oj-*xi-l jL>eijl -Up 4>e^iJI oJl& J %>- j^) cj^*2j> jJlSI jia^J 
J— J^JL-i 4 eij— y« xijLjdl jUJI jli *J* j^)j 4jL JlH-U ^JaP^I jJaiJI JOP ijJ^ obL^f- J^P 

<t^-^7 ^JL^cdl ilX^LujJLj) ^ 4jL±21 fjI^J) Jl>-!J CjL^f- J-^T (C^J L5^ ^ 4-ilSsX) LgJlSuj (^ j^*~ t 

oljbjJJ lj_^ MSJLo *ijJkl jljJi^r J-s^Jb. 4-befj Uby*s}\ j^> ^J^ J^lSI j^ 4*°>± Jjl jl 
4-j,j^r iLjLiJI JpjJL« _A ilSLiil jS3j 4Jjl£- J3I& *iljLO ilLfc J3S0' jl j£*-U j^)J oJlpL^JI 

J JljLoj (j*^Yi) |>Lp J 2^ (Inch4 9 2) ^ij^o J ^^t j>LkJI ^ 

.4J^^Uji- J^'^ ^d^H^ ®Jj-^^i L5^^'J A5J-s^aJI JJLo 4j2jJ-S]I J^-^ 
^ijJkl J^l^ Aj.j^t 4jL JIa)! JaiL^3 ^ijdl jia5 Jlo j^UtjJI jia3 J^So. i^Uil 



(5j^l 4^JLa*it 4Pj^A 



:j[ri\ r lkJI 



L^j 4*iljJI oj-iii-l ( JlP e5^xi- 4Pjli Oj^t^r z^^' (J-U^ J^^ ^ ifljJLftJIj 

LoJlJLP ojo^_s^ Jlj>-jj ^l^ejJI c-jLL>~j ^.j^r iflj Jla3 j iaJL«a) *ijuu jia3 \jLo 
( -S3 ^UtJI Uib cijjUnxJI dlh' Ji-Ju jUJI j^) %Jl3 jli 4jL JJiJI ^jJliaJa 

jLJlU *ca^«j l5~^ 4-^*^1 oJl-pIs JULp oL>c^iJI Jjjo {£j>~\ '*s*y*Jr *^ry. 

^Ss> L^lj £-s^JJ ^1 A-oLl'il! ^LjLiJI j>Uaj Jjto j£-^flj jfci-1 jo j^iaj ^ji^l *& ilLfcJ 
Oj_JUjIj (SJllio) J^fc*J 4JL_v^o 4j2j i3 L^j^ dUij j-^jJI (J 4xitjJt o^A-l J^*J <^t^ <^^ 



(5jji3t a^JL^I apj^j^j 




jo 4>e^LSI (j"ilp^f j»lS^-^l 4JiU- iaj.j^ f- li-Xi j 7^*0 y„ 



OH 



LW<l 



(5jji3t a^JL^I apj^j^j 



I" If* 



L5>;hlLH 




fefr 



,j otaJ. 



PHIdSJ4JitHVJ 



fW-^ 




_ J 'l>|i l l^-^fl 1 1 
■I- IK' 



=*iWtfI 



r r< 



*JaXLo ,j2i£- f U2P*2 l -ksy£- ia^-J jlxJI Jl*J 4JiJb>- LojCC**o £b-^- 4jLJi9 



(5j?i3! A^JLa^t iPj^j^J 




JpUs 





r-4-i 


(Y 


Sj>tidl cblil 


(r 


4jL^JlaJI JjS 


(t 



^^^53! (o 




.J^pIs^ 1 


^ 


(_jjLJI 4jL 4 Jl2JI *—*>- i 


'y 


.iLwbil Si 111 1 


y 


.ilka 1 


[i 


,JLlJI 4jL 4 Jl2JI *—*>- i 


[o 


.£i»ll f Ua5 1 


{"\ 


.ijjLS! oLiU- i 


'v 


.4Jj^S3l i 


'a 



ljj&\ 4>JL«^I 4Pj^j^5 




.j^pL^ 





.'6j>Jix\ cblil 


(Y 


Hj>tixil o^lil f Lp J 


(r 


.4j2jJlSJI |^**t>- 


(t 


.,yU-jJI v^^I 


(' 


• 4jLJui)I Jji 


(i 



.juiol /^>tJU| ij-v^-o ipljLs^ jL>tij al BJb Jl£ 4jL jj 








L$j&\ 4>JL«^I 4&j+#yi 







.l^j ^^jj. ^ ^L^ J-^ j-« i^U- aJUUI r^£- ^Is oJJUil 



4Ja— ^l^j i^^xSJkl 4_^SLxScJI olj-juoJ.lj 4 



-J^j Bj£_>o J^r^ ^Li j-s^U-1 cijil J Lot 
iJl_a)1 *— o >jj^l^j /r-^j OjL^t '^jt^^ ^rbj j-^^t /r-ft i^JLv^Jl j^lj-v^J! J J 

j^-TI fj— v^j' ^-r^ *^H^ (J ^Jt^^ ciUij ojIj^I cjtStJj *-o j»Ji>t^*j iccJ^JI j.pIj.^1 



(5j^I A^JLi^t 4Pj^«j^ 



LoJljlpj . L2 § ^U 1 <L Mitjj Jaiibj lJjljJIj ^IjlL^s^I julp Ju'jj' ojL^I J-^jj. J-^j-^t <-iJ^3t L Js- 
jti J^'UJI ^JuJiJ ^>t^2JI ^liyj^L 0^*3 1 ii jlaJI j I _JI j^j oJu'jil 5jLi)l! SjS jjSo 

.4-LjLii 1 j^ftij. ^ JJ 1 J^pLyaJI j^ftij' ioLj^ ojL^I J-^jJ jL^rt 
JlJLP j-j>tijLJ bVLiSo J-^*u LT"^ 4-^ # li^JI 4— J U$ L«L«^ JjL^SI J^U^ J3S0 jt (^^r. 

j— 4_jLJlHJI JJ^LJaj) Lr -^* 4-^-°^ ^J-^' ^*^ 4a^>w^2^ j^LyaJI ^LSLolSLo jli >Lp ISL^jj 



L^T ,Jl£Jt jlo^t dlijbj 4jL Jia)1 j-Uaj. ^' (c°^^ V >t ^. Jj^l jlilot j^L^JI (J -^tjjj 
L- jJU sjLi Jl_^j ?zx—asj t ^SLjLSLo \ i5 JU^a_^l jlSLo^L ti^JlSLo j-s^Llp ^1 aJI lJL^j 



(5j*S3t i>JL«^l 4S*j+#y> 



LJ^P ciUi J^uJaY t^o> v?)l /y) ,\£oj J^pLv^Ji (V 4J-^jil <^j-ll (wblJCPI /jSUJu /y) Ij.jiaj 



P144/TIME FUSE ,^l ^Uil 

jl l^S i^jAko c^^-J c^-J^cJI J 4-iJJI jSf ^L^c^l j^Vl y> JjVl P^Jtj t^LSLjlSLo 

JlJLP t^jjLJL HjJU-o £blt eiji^l 4JlL>~ L^-j tOjiljJI JS* ,Ja*J ^ ^^J iftii-l Jj^ JCU-ll 
CU— 3^xJ I ^_! I L yr j Li- 1 Lfr>Ja-K> ( Ap io *%*} I 1 y?Y ,yO- 4-JjLJ I 4JlLU I j j Ju J^P LyaJ 1 Coi jY 
Lo 4-Ja.S.i (J /Jj^t i&LM (J ^jjLJI JL^L) ojJl*^ aJj^S* fjifr 4jL # JlaJI jJiaY loJULP ^^Lil 

j<_> 4^9 j>- ^jAkil ^JjLJI iy^ ^Ju^r. 4-JjLJ I 4JlLM dh^i- t4^j^>*il H^jJI JjCC-So +j I^XjI^J 

.o^jJI jUtiit *^j l^*^ 4iilA-l JL*jU f-Jb 



J J yailJl IJL-Jj L^*J jlx> m^O ^_ lp 4_XJL0 ,frp\ yflJl Ojjl ^C^y^j' jLfl^l J Ix^^cO pji JULP ^ 



•L^ 



i-IJJI 



(5j*S3! i^JLi^t ipj^j^ 




C-Jj2Ju ^LjJLj cjLii-t _J) jlo^t jU^Jk Ojdl jL^Jkl *>-jJ £<L Jui)t jlkju LoJULP (Y 




j-j) LfcJlP ^SljJI ia^aJI *S^: 4a1ji1I 5jUm.11 i)j>^ LIS* jloMl jb^o £j& loJULP (y* 



L$j&\ 4>JL«^I 4Pj**y> 




.4j&jA\ SjJa^il C**& L? S3 4^sjIj ik^l^j aLo^I ^ \ ^j^Cj C^JcxJI jlx^cA (i 




.4Jj^S3lj Ojj)fl j>jda^2jj j>Lo^l ^1 jUiJUu Ojj)flj JjliaJI ^Ijda^^l JJLP (o 



{JjS^\ A^JLa^l 4Pj**yi 




t L wbj^!L) L^ljJa—v^l JlJLP 4-^*-° ^— ^P o^J—*-* * (_5^' c-ijlJ-iU Ix^x^j ^oJl*s J^pLv2 



(5j*S3t £>JL«^! A&j+#y> 




^tfjil ^JIS 





£- i J-l 1 J L^M^O 


(y 


*iljj| ji^LJI 


(r 


jLo\fl 4>-^J 


(i 


jLo al jLo^^o 


(o 


£^jl! >lkp 


(l 


i Jbji-l Oj£S\ 


(v 


'Jit J^ 


(a 


l*y 





iJj^^S3l 


(v 


iJj^^S3l J^U- 


(N 




(u 


jjjpUdJI *-**>- 


{\r 



L ^^\ JpUJI 



J! 

2j oJL_>-tj BJl_>»j j-o (*-**4^ ^3^-^.J L^ir^^ OjLjit cji^IJlS ^1p L^y 5 (V ^ j-S-U^t IjLft 



(5j*S3t i>JL«^l 4S*j+#y> 







jpUU ^jbU Ji^JI 




Jl^IjJI v^^ 1 



l$j&\ £>jL«^n ipj^j^ 



:J5^JI JJi 



i Jb Jl>- Sjj 





J^IjJ! jU^I ^U 


(y 


^IjJI jUMl ^ jJ>i! *>l 


(r 


OjJ*il Oj>c&~ 


(i 


JUs^l aJj^J J*U-I >>1 


'o 


4J a^*uS 


(l 


epUl ei^tp 


(v 


^Ul 


(A 


J^ 





^Jull Jl*J^I aJj^ 


(v 


4j Jj Jl>- Sjj 


(^ 


s^l 


(u 


(j^-LvaJI a— *>- 


Or 


jLo^l *lkp 


(u 


Jj-3 j ^j Jl^o f UaP 


O 


JU-IjJI OLoVl sjlpIS 


(^ 



«xs ^jS^. i-^ti 5 *- c/rj^* jLoSlLj UaJ'y> (j-J ^^Wl OLoMl jf h^"% JjLJI JSLiJI jo 



(Y) j3>i! , jJUl ^U (Y 

(r) JJ>i! ,>i (r 




(5j^1 a^Jl^^I ipj^j^ 



(\\) JbJb* j6-/ (i 



JlJ-IjJI jLoVl *U? 



L*-> 



:Ja*-^ jiLiJi jo 



.JLpSII J\ (>Y) s^lj (r) Ji>il ,>l ^Jb (y) ^Ul 

.Ojj)l! C*£ (J'b' jJCs- 4Jj-*«5Jl! i£jU-l *ji-l '& j>- A-^. (Ji-JI Ojj)!l tiji? 
4_aj_JL<iJI JsjiL^, dUJJj Sj_»)ll j_p BJl-ju o^>- J (V) ^-SJlJlI JUxi^l aJ^-S' 



Uj-So JlJiS Uj ■ -■ t j ic-^ ^— ajJLoil JgUt-^ij j»JlP Liafi'il) S^j^I JP SJLju 4^^531 



L$j&\ A^JLu^l 4&j+#yi 



Ji-Sfl ^1 il^O (r) j)>U fji-l Jis iiiaJ! J^Jail Jwuj <ypjli-l *U**J! £ji Jul, 

Ji\ \su^ (\) 4j.Jo.jJ-! oj£S\ j^s oi^J! lift J (y) ^US! ^^U- UapU? ^'liil jj-,a2)I Jaa. 

. Lft Ju*J «_£ J^v. * *— ^*" ( Ia*"^si 




^JU^I J} ^ 4J (Y) ^Ul ^ J^L Jlp^I J) gliyj^U (r) jp>it *>! ^ 

^ji A-iyyj u^Ipjjl^ oj_))[i jj^oxi j^U-t l5 1p j^jlJJ (^) joj^u jujli dUJu tili 

.f l^jJI J (jpUdJl) £* Aa)I jJl£ *Lj| SjJ^J cij^ grk.JI 




ljj&\ 4^JL«*il iPj^jU) 



jUcii^AJ jj^U- j^U^ll 



7 

OiJbJLUl SjS^I kL,:i JjL/^U (r) jJ>it *jJLl il^ptfi (IkljCo jj&) JlMjJI jLo^l Jtt 
.^^UbU ojj^l aSjuSj jfc^U-l Cr° 00 oljj&l iaJL^i ^jjlII f. jJUl *i^ *J 

• ,Jk Lo J^-LyaJI Ouja^ l^OjJ* JlpI 

^j_^. ^Ul *jJLl - (u) Ji^IjJI jLo^l sjlpIj - (Y) ^U - jJ>il ^jJUl - s^)f! 



^j^t 4>JL«^I ipj^j^> 







^jli-lj J^IjJI ^jdl 



(5j4i3! i^JLi^t ipj^j^j 



J_S1 e5j-WI kJjJaJI J ^-4-1 dU— J i^U-jJI ^iU^I ^ JpUail lift j rt-4-l U^Oj. 



»jeV ( Y 

^-uU JU-s^l aJ^^S" ("\ 
t^UI (A 



L$j&\ A^JL-^l iPj^j^J 




^IjJI v-^jdb ^ji^l ^i> 



.^y^jli*- jLol 4J ^j^J j^U^Jt Ijia jl ia^^ij JjLJI JSL^JI j^J 
4Jj_***Sj s j-jV' lXH j^r^-^ (°) J^—^l "Hy^ ^-^^ ^-^y -^j-^rj v^ <^tej (dUi 



4_iJbJL>- 4_*ki { jAju> ( JbLJI cJjiaJlj JiLiJI ^jjljJI (V) Ojj^l ^IjJ jiiLo ^ j-LjJ 1 cJjiaJli 

(i) juui iJ^di ^1 (r 



(5jji3l a^JLu^I ipj^j^ 



(a) ILL^ 4jjita i^y (i 



.I4J&0 jo (o) i*ki)l i)^ ^ (l) ^1 

.JlpVi ji ku 0) ^t ^ dUJ^j 4iis^ j Uu- (0 * jJU ^ (r) ^ui 

jV— *5>JL3 tijJ^JI ^JjiaJlj (V) ^jiljJI ^IjJt JU^'I J-^2J2J l^lSlo JO il^ar ^ tjSi\ 





(T 

(r 
(i 



f'jJUL.) *j>t^Jjj (V^^ jJ-v2^JI JjuL JjL**^ *^-> Wfc (^) *j4^ Ols idjJuiJt (J^^LUjI JULP 
^^J jrdji^l jru (r) ^Ul J^r dUij J^J\ *jJU J oljj^ Jj> JP (t) ^UJl 

.SJlJLo jlP \^£ j>- l$ A^j3 jOjJUl ^AS' JP oju ; 1j 

(o) 4-JJl^II 4_*k£)l iJj.^^ *LoVl ^1 jUjJU il^s** lJjl$JI ^Jlp £* AaJI J^l, * b$\ 
^\j *-£{? Jl-lp (l) 4Jj_m^S3I Jj-UxJ ojj^l j>Lol JUJkl o^i Ss> J3S0 dU Juj l^jlSLo jo 




(v)j 0) j^^il ue>> f^ 



9j_j j^>-jjj j^^t (^^^ ^^ ^r*^ OjL^St c-ijlii ( Jlp <^S 



1 j_o jOL^aJI *^>ti-t Oli cijIjiSJI jco >Jl> c ^ w j < 



lift 



(5j*S3t £>JL«^I apj^j^j 



Lo( (4-jL^jJiJI j ^pLy^JI Jj-^o jlSlo) j^U^IJ ( JuLJI ^jJUl ^^j ^^LJI ^^j j ^M ^U 




l^bJI JSjlSI j ^i^Jt .ijLLa^JI j ^jJiJI *^?j JJ ^^-^ jU^j j^ «L>Lp Jj 



Ml 



.-^ui juyi rij*-( 




r^s) 



(W) CoUl ,>l 



^j^t 4>JL«^I ipj^j^> 



(6) jJ^il >Jr\ 


(r 


(u) Jo.jJ-1 ^ jb-/ 


(r 


0) <Lh)N jO^ - o^^ 


(i 


(T) S^l 


(' 



J^aixJL JpUaJJ L5 l^ljJl V^J^ £**# J>^ Ji^it 




(j^ *-«~) 4j.j-*^ cjsilJifiJl jco J^x^^Jkl j^L^U (-U-IJlSI ^Sj\]\ 



8^1 *UaP 





*jit 


(r 


$> IbJu 1 ,*^u 


(r 


J J *i 1 J Lo *i 1 J \jC^mjO t^Jtf 


(i 


Jl^IjJI jUMl ^ jJ>il *>l 


(' 



L$j&i\ a^Jl^^I ipj^j^o 



JU-IjJI jLoSfl ^ oyi\ j„J~ ^U (l 

jjjjju 9>j>-\ j>^>- ij 3 ^ (y 

^juil JU^)fl aJj^ (a 

(JlxJ«2l AjO^^S <tXi*>zJ3 ,*2jU V ' 

^IjJI jloMl ^ CuUJI *ji-l (w 

4_UI jiU y^jlu jii Lg—lj (Jl^ <Uj JJiJI cJaiLu li^S 4JLLJI ioui^U eiU- Jj^-L^JI O^jSo. 

*jJLl c^ j_o j_c J/"i1 jLo^l jU-^ j! i^^U ^IjJI o\j»% j^li-l JSL2JI joj 



: ^9-%) 



!? Ji-ljJI jUSl ^L&l oJc4 ^ 

L$s}Up)! Ajlia^JI J-i-b 4_ij laJI A-s^JJ ^>-jli-l jLoSlI jL-~« y»w Jaj dlli OJc4 



i$J^i\ A^JLa^l iPj^J^J 



lJj_^j ^j-J^^I j^Ij_^2JI J^T J 4_^xo oJl-pUJI oJl&j ( ^\jlJ I jLo^l ^3 J ^^Xj ^-liJu^l 

•i^ ^j>-j JjO ^tjJL) °j->^ /c^W /J^ V ^Ls^Jl j-o jjUjS" ^r^> SJlJLo Ojj^l ■ 

.(1) ^Ul 

(W) *jJLL> liUflxJLo <!*£ d^> (V) ^Ul j^j (o) jJjjJLI *jJU 3S>- jlJL 

lSy>zA\ fi\j->-H\ j^-*> OJu^r. ^iSlj ^'UJl jJ^aiJI lJu* ^U ^UJI jlo^l ^3 JIaJCju 

jt j^SL« iJU- J J3S0' LoJop ^L^^^U oJui ^cil ^ /y'tJJI jj^jlJI aAas-j j^U^il J^ta 

.(V) ^Ul Jlp luu 




jJjjlU fjJLl J?j^ 



{Jj^\ A^JLa^l iPj^j^s 






©—■ * 




.jLobU ^JWI ^jJUlj jJjii! 

• 0) B^l f UaP ^^ JlP^U Cou&jI ij>j\ Jl i^^i 

j^JlJI j_o ^JlJlI Jt*_^)fl 4Jj_^^ jji- dUi l5 jju) jj& j^Ip^I ^1 s^)f! ±y^> ^^ 

^ L^L ojj^l cui 4Jj^S3l ^ ty L5 ^ ^^il JU-£)fl a3^^ JJ^ j^ (u) jU-JLI 

1 1 ♦ 

.fljik*^! iki- jUciJ^U Ij-ftU- j^Ls^JI £++013 r£°> J^ ^i^Jt jLo^l J3S0 (Jl^jj 



(5j*S3t i>JL«^l 4S*j+#y> 




jUcii'^U Ij^br 7***e\ j^UaJlj tJUji)!! ^J-~^ Jj^- 



^UJl^ *lj^l v^y ■**« 
+J - p LL^JI - f. LL^JI c^i iiU - (r) ^U - s^l - (u t o) ^ jjSJLI p-JUl 



(5j^S3l A^JLa^l iPj^J^S 



f jJUl «_3j Jl_LP dUi OJc£.j S^yi jL-tO CsJ- (J'lxJ a)^«£JI j»Jl£' f Lo'i 'ily~SM ( J_o\J-\ 



.^LuJj' 



.u 



jUtijI ^-~o ^j^° pL&jl j-° j^U^t Ij^j s^jjit <LL Jla)1 ^Oj jl JpliLJ 



IJjpL^JI IJl£J o^jj^ <uLiS jj^eixJ jU^I Olf lj^-1 



jLSLo Jj-i jjO iLojJI jlSlo _)t 4jL Jla)1 JJi3 f La* I 4jL JiiiJt ( Jp j^L^Jt ^r^y ?^ 
L&jUtijI c-^**jJ Lo i&jlaj 4j2jJlaJI JaJLtJ <JU-c^r c5jLcp! dlL«j ^Iju^- illjJu \aS- 

1 s^^fl j— °j j^^ jfrpU^t L^y Jj&* jlSlil Hj^Llo Li ojrp-^!l ojLi-lj olys 

^J—v^ ^(c*-^ lJ^'J*^ ^ky?.\ /5^>" Aj2j JlHj » JpaJL« l)L>-^ 4^Ly^31 j»L«^>- 2) L yz*-> /*-s^J 

. *^llo 4j La JjL« ^i 





(Y 

(r 



(5j^S3t 4^1^^! ipj^j^ 




jpUJJ ^IjJIj ^jli-l ^Sji\ 



:J^I 



: J* lU^ 1 tijfe- 



(5j*S3t i>JL«^l 4S*j+#y> 



jUI 
<^^»s>- ^Jl_^JI SjjLiuo ^jJtf JLJI ( -1p J^tjjj ( JjLJI iij JlHJI ^^ \^^ ^J? !JLJI 

4jL JlaJI oLjj Jjlj? (^i^ iiasUtilj cJjLpjJI j>ji3' .JLJI ^1 Jl*J^I '&y~-£ JUo)I JI^jj 

.JUI (Y 
.i*iljJI ^jjLit oliiy iU^cJI JL^jI VJ^' (t 




^j^t 4>JL«^I ipj^j^> 



Ii*iljJI S^ii-I 



I/j^j 4as1jJ1 oj-ii-l j^Sotf 
• ijjUl oliU (Y 



JL^j*^ ^jjLJI olib- Oj^ l^lji>&^l ^iax^Jj ^jjLJI oliU- JlxJ^ iL^j ! L^u^o 



.4jji*il sjlpUJI 





.JUj^I aJj^S' 


(r 


^yrjl^l ^i^UJI 


(r 


.^jjLJI oL> 


(t 



Ltf y?XJLa (J l£j— ^ i^J^o AJJ^L^J oJipli J-* 2 ^ 5 ( JjLJI L-3jlaJlj j-L^ (^jJjUi 4ijJp (Jj^Ji (V 

a-^aS* oj_>^t L^S^Ly ^xil 4Jj-^53l e5ji- Ojj^t L$SjLy _xil ^a JUj^I aJj^S' ( JuLJI L^ijip 
dL*_ *JI ^yljW mi)[1 ^i^UJI Ji-ta ^rjil ^jM' jW*-^ v^-^ Jj^ £^L«^>- s^Lo ^ iLlS 



(5j^S3I a^Jl^I ipj^j^s 



vo LfrjL-ygj (^jJI <w^JJI J^ji? j^- oLiU-l oJl& j>*a£ iUlS' jlp 4JLb~ i^u& ^ip j^Lc^sJI jl 





* U 3 



j»UI cu^l { j&\ c-jjUtxJI J^U^j 4 Lgilji^U J^U^ Ujlj? 4jL JlaJI ^^v. JjL$Jt **i^ J^ 
j-o J jcS'l ^jLjj ^J^pI *& {*j>^ J^r 1 y> <-2j*0 ^Jdl JUL! jl Jl^j ioljdl aJLUJ! Vj^ 
.ajLj^JI /^wycv y?v ^ L^L^l Ij-s^jlp jcjuj jp 1 |>Lojca\j [Cu*2j i^-ijLpjJli j»^Ji Lol txiaxli 

(*—**>- j— 4— ojS JjjJI c-iiL-pj ^j-^rj J**^- ^° *^6-^ M^t (*-**4^ J^P" jw * ^H^ 

IJl^lj ijjb ojj^Lo ^1p Co^J dUJJ j-ftjota' iJaJ&z b~a ^iai^JLo iaJL^? 4J1I2JL0 Ji^t^ 4jL Jla)1 



(5j^S3I a^Jl^I ipj^j^s 



jj-So LoJl^lp U a3 dUJJ r^^- LjiSJj ^jLuJI J-v^l (J^* /*S3 V^H^ ^bW^ ^jW^ 





J"*l 



^i 



^ 



sui 



L^^ 



(^JlJIj ^v^Jt jJLLaj^l! (jJLo A^) jjl^il eisliS Jj^j* j-* oIjlJUoJI oi^i J±* J-v^ilj 

( -_iJ tilLu aL^uIjj iJpjjy)j ^^j^Jt j-"-^ J^IJlU i^ko Cols' eiJlpjJI (^f ♦) j»U- >JL>c£*ut 

( -_jLJiJI dJLL*Jt dJLia J^LUj^I Jljlpj xiJiJit 4_&^i j^ jccSo yw?l L^j>^-j J*^^ iiy^L) 

j-S3j L^j <j-«L-> ^> l^.j^ OjSoiSI Oil^ j <uL Jui)t jJaS iJi*-*? \-&Ja& J IS' JlaJj cjjjIpjJI *c*ijtfj 

jj'j_j < L^o tjt^-S' 4_*iljJI oj-iicUl jUtiilj *iJdl J^-ta ^w^t (i^^^ X? J^^ 2 ^ *L*^2 W^^ 

. 4jL Jul) I j L«^ ^1p J> Jj \jc^j0 Ju>- jSlio f< I j^J I (J ftlflJlj 2 LgJ^jfr. lx>^) L-i3 Lp jJ I A*S> { Ss> 

4-JjJlSJI (J^^LUjI Ji*j ^ciJa LjJjl^j l^W (oL^ljJjJI) cijU-jJI (^^ j-^J j>- 1 j»Ua3 i)LL& 
dup- ( J^jjU^t *ijJI Oli c-illJiiJI J Jj*jOC**j j>UaJI IJlA .jj^Lj 4k*«tjj ^i Jell ift^i ^jl^ 



(5j^t 4^JL«^I ipj^j^5 



^JlJLHxJI ojj_^lilj c-iiL-PjJI iaJL**j IoJlJLPj . IjS^UaJ'i} /A?*^ (Vlj^ J^L>- 4jLJla)1 J)lj-tf 

. L^d^- j iJL J *a>- 4jL JLa) i Jljji J^SsJ fcjJ&jj Ajyajo c-ijLpj jjxxZ 

.cjjjLpjJI _1p ?-LjJi joL dUij L&aLS-I j^j 



iU_A! rL^r, *$ <S^J (WP) jji-uJ^I jji-M^Jl j-o 2loj JLoSl J oLxil iljil JjSo S^Ip 
jJl*2j 4JlS3j SjuS* ipj^JJ ^ir^ jL>0 ^Jl Jj^CjJ JjOu£j * l^jJ L 4jLixJI $j>J> J^B ioljLXjl 

L<u» ^ Lip Si I j jtsLii-l ^Ip l^L^ JS^W. 43 1 US' ijjJJ UrL- J^W. ^» j-° ^ OU-jJl 

yL*^S31 4j *%>[& J^ ^y (FM) (Titenium tetrachloride) ^LjolJ ^Vl JjJuJI 
j^Lt-i^ jji_^ji!l j-o ^JwJliL Jit jli^JiSI jIjl^I J 4XPj^ JJ£j* f I^JI J ^jsj-jit flit jL£- ju) 

Li-JcT ULLaP J£— 2j <l!*£ L^o v^LipVl ^1p Ja>- ^1 JS^W. ^J JSI Sjljj^r J>£. <uS3j 

LuL)j 



l5 Uj < j*j *(FS) .ioLdl aJLUJI ^>jL\ J^ jIS^^o^I ^j^c^I ^T JjI^ iJLL& 



Sulphure trioxide and chlorosulphericscid 



i$J^i\ A^JLa^l iPj^J^J 



j_o ^^Jl^-j jl^/^I *jo (Sulphur triacid) ^y »jjo (Eleum) JajolJ ^L-Ml <j~JU 

Jji j^j ^-t^JI (j ^>~^il fill jt£ *jo ^iplij' 4>*^ J^-^ /J I J^>tOj < iLjLiJI jl^tisl ^-tj^r 
^jUt-^JI j ^yo- pIj^JI jl Jj^ LjiSJj isUUl jkLU ^ip jyly LgJ ^^J JJUJkl oIa JilS 



L5 x^Jklj 4_JU-JJI U6\1J}\ J j>J^^Jkl ^L*aJ3! J^p^Jkl J^U j-o^l IJLJb (FM) 

jU>ciil ^— «j ^lj-^1 J o^Ljj Jl-lpj <lJ JjJ ^ JsLi jj^j (Titanium/Tetrachioride) 

J^9 lilj J^l j^So^ jU-jJI AiljcT jli (g:\) fill jl£ ^1 Jjl>Jkl ^L^J JjSj LoJulp 
L ^_U ju[j g] JjJh ^>^3j ^^ J^-JJt JjSo Lo o^Ipj jU-jJI isloT Uij>l cJis fill jli^ 



{Jj^\ A^JLa^l iPj^j^s 




4_*i:> J ! 



«\» 



t > - y 




% 
M 



«Y» 



oj /i^\ *2. 



ii 






L_^j2j J y2J2Jb < 4_i JlJi)t 

ft A .V, **, t j\ >tflj 2 1 



4 Uail LgJuOj ojlA s^ 

^LJikll ^_^ Loj^_lp 

Lj-L^- i)L£ij) ik^l^oj 

«o» \ i*^W ^^^ ^ lkl) JL _ Jjh _ 
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.4*oJi£a 



IjLJb *_oj ^J^l ilUil Vj^* J^M ^ ^Uait ^ijJUj iLjJI jo L>B^jko pljJI Jk 

.iojj-l j-o >bdl plis^yi JS> J3S0 lo JJul 43 1 "if I t^i^LaJI J A>4 i^ijJkl JA 9^S\ 

olijJ-Ju^ oJl-oL>- olijJJLo j>Ijl>cx^I jjfe jljuJL) pjjjJI io^-tgl ^^oJjJI ^jl^^l jlS' 
oLLjlJI ^ Lo JuIjj *-a jS3j Pj^ j^ W^.j^ /*siy <^^ ^^ ^j-^ jJi^jo' ^LjJlU ^J^aJt 

^JjJl^I IJl& JluLtf ^ou^aJI j-o ^s^l ilLxJ^I (^Jlo Juljj ^J I 4sL^)!Ij Jitflj J-v^sl f\Jj^ 

.(^jjjJU 43jli-! iJUJI iPj^JI 

J-s^ib ^1 (^/^/cj/f) (j-^Jl] SJbbJl) £jjJliJ 23jli-l 4jL AaJI jJ* ^UJI j^kJI jlSj 

•sail i&^i ^0 4jL JlaJI J^ILjI ^jJ iL&JI £jji*il s^i-L ia*>Ji! ^jL&UI ^J^it J-* 2 ^ Ut^ 
(J ojjj jS3j oLU^JI (J *ji> oli J3S0 j I j-o j^l Lgilj ^Uxp^I ^Li ^ji-l * 1^x31 e£jJj 

lj_^P o\j\jJl_U o^Lykll *ilj^JlJ cJaPl LjijiJlSli iLoj c-^-JL^t J BJbJbj- £PW° °>^ ^ )< 



(5j4i3! i^JLi^t ipj^j^j 



x_i^ ^Jj lPJj ^J Jt^ ^b^ f*^ J^>- v-iii-l ^Jl (^Uj^I 4jl)j1 ^Ij^O oljlp j^) 



I yLC^o ^ }LJ I JJaj dU JJ i>6-uCj j 



J— v>- jj frig JjO ^Ijuj^l /*jJip ^iJ^ltj flijJU o^-ii-t JjO 4Jj£it 4Pjx^>til Co-ta'l IjSl&j 

v ai Ua 4j| Lo^jLo oL> 4jSoj .4jCLs^ \JlS *S> loU c-jUuJl L-iLiSo i (^JJlj (*L$j^j) pj3 .yi ^Uajjdl 

^ijjjdl aS'j^- o^So oJlaj l5j^^1 ^l>ilj ^iji^l ,v 4JLip U-6^ J-s^' Pjj-^1 (V° Cx^-tr^ Cr° Uj*^ 
jl jS'i j^j 44-jo1jJlJ1 jl plijJUl 5j-ii-l oli jl *<i£j>-\ asIDI oli olijiiil j^ jlSi *\y* Jjli-I 
4-Jipli Jj^- IS^SLi ^^.U-j j-°J^l oIjlju* U-*>L* f-liji-l ojJ^i-l oli oli^Judl J-*>- <& Pjj-^1 °^ Lfc ,A^ 

JbJiJl ^.^La J Pjj^Sl o^ j^- Jl ^Jlj ASydLI jjpLo J OJi^r. Lo j^p jj& SjLo^JI jL^s-I ^^Lo jl 
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cJJl^JI l ^JLp LjcJLo jLT ^Ul jUaii! J \jJoj lit oJu^jJUl bVlyiJI *-s^j ja * L^^l Ji*j 




(5j^31 ^JLw^t ipj^j^s 



WjI>a jL-laJll &ol&-*il Ja>- JjSo ^LdLj LlJ: iJj^Oj. jllalil jl joJI jls j»Ldl ^l&L 

. Qai-t 4jL Jui)t JpjJL« £^"L OijJt Oli (Jj &IL^JI £oLllJ Jai- 

.AjIL^JI Jj^ ya iaJiS jUaJll ( JlP ojl^u* J IS* UjL« *J ^JJI jl ia^^! 

^!j lJJl^JI 4-^L jlUL&JIj ilia^JI *L>-jl J 4Jbjlal! oJL-ft J Sjp-^l ojLi-l J^aJCjJ 



£3 



3te 



.^>t^2xJI iJ^P j^) J^lxU ^ji^l iiis J-lkj ^plijj^l 

(J Uai-I Jji- LoJOP ^S3j otjLi-t cr wJl) *^JCJ Loli jL^JI 4^-L iflj JUi)t CoiSj lil J^iLj 

.4JLLJI ^LjU-I oVIjJlU 4jLuv2j Lois oUwJ^o J| 4sL«il 



:Jl±* 



bVlj-SJ oL^JlII oJl& ^jLvsj Lois *^LoY* jbuoSfL ^\J^^ ^jLJI oUJlII ^Jlp jIS* 
L.i^ LoJl^lp *sJlU jL*j j IS* Uai-I jl 4sL^)!l J ^^Jtj (f uY*) ^s^J ^^JU »j^l 



L$j&\ A^JLu^l £pj*^y> 



f- yaj Loli jy>-J' ^ir^^ ifljJliiJi C01S3 lit ^Jli-l ^^y^^U a1x^«j oJlpU Ji-U J£^ ^°J 

.oUJlII 



^iJLfe 



jLuJJ cjLvij jjjfe . ■ I l 



jy^ £jk* 



:Jbu 



b (j> V*) 49 



lJjl^JI j_p 4_jL jia)! CaJ^U ((»¥♦♦♦) ^ijL^JIj *ijdl jo XiLdl 



IL^I Si is 3£- 



cJJlA 



© 



(5j^t 4^JL«^I ipj^j^5 



: J^ 



^Lo o* = y/w = j» V* cilji-^ i^Lil oUJlII ^Jlp ■ 

U Uai-I 4_iAs ^_^ jUI i^U iJji- JS *1pUx)I jl oJujJU bVljJiJI *-s^3 Ji*j (v*:o*) 



.J*£j JjSfl a5LUI J LjT (Y)j, iS) ol>il j*k 




jUalll (Ul^- (JlP jJbl&Ca jdai-l *-s^J 



(5j*S3t i>JL«^l 4S*j+#y> 



!^L \jcS jUalLl j^UfSJ (y 



.jU-JJi-l jJj>-jJI dLj^>sXj _jULt flit jtj-^ JjJ 

.4JUI ^j ^y^j (c^lj^l j^>=-it j^ip isLAl ->J^ 



:Jli* 



Jl3-U 4^_^!jJ! j9_>tx>Jj 4-^JJb l-3JljJI ,*-s^J (*-^. ,\j1 tjoa 4ju>JC^ Ji*j (J-S'J CloU l3Jl& 
jSLJj ^j-s^ Jby l^JJI jlSUl J "\j ^ jo ^j^jil iai-l £s^J (j» V*) l? 1j6* ^Ij (W^) 



lik^^U 



^jj]p /^P a£j^£- f^J CoIj ji- ^M J iJj^>tXo Uj^Jl>-1 jJjlii^o jJai- jUaJLU Lol^- (J -^>-JJ 




)%Uxj LoJulp Ufr>t jfck^ °^ Cx° oJiiliSlj 



fill jlj-wO Jjj JCLP ^Vfl (5jX*JlI jUi^r. J%\j 



(5j^31 ^JL^I 4Pj*^y> 



.*ijdl ( JlP ^S'jjj Ojjly^JJ jUalll j-v^-J (v ojLi-1 J U^ *ijJkl uwio \\ 

.ijSL^I ijtjJt ik^l^j L^W- asJlII jjj (f 

L5 -29^l ^jS—Al jLii^r. JftJ^I ol ur-^ ^b J^ ^J^ ^ ^ *LU ^j*° J j^ (* 

4_pUuJ! ,J>Lj> .J^- jjJI ik^l^J 4jIjj'I J^*ji M^£- jtjt^ ^ ^! ^ f^lj jUaJLxJJ 



:Jls* 



(j* ^*v c5^° c^^ ly^* ^j^*-^ ^-^ 

/ ju.L) Ol-m^Jj 4pL^ / ^ASjIj isLJu jl J^-Jl ^U* ^^^>- J-s-^. ^°j vj* *^*v JjW^. 




5 liaJkl aSL^ 



.ipU / jjis" a ^tj-U i^Jb 4xpj^ cJjl^s — ^ 



L$j&i\ 4^JLu^I *4S*yu*yi 



.ipL- / pis' U 



= Y 



Yi- 



= r 



VY- 



= i 



= 



.liSJbj i^LJI J .Jj^JI Sp^ (pis' w) Jii ^ (Y) 
iL^j'UU- t^J^>-l ,Jlp i-ijL^JI *-*aJ iSL^JI JUjcc^j 

(°V) ijljJJ ^L-jJU AJjIjJ! oi* 4JbJI U iUr.l Ji (Vlji! 4^JL i»Jj^3l ijj Ajjlj Jxi- 

IL_^U <_i-L_$JI iPj-^/ ja pa'UJIj (°^*) AjjijJ 4^*JU ajJjJ! 4jj1j aJL£c lo Ap iPj^JI p^s 
.(°V) ajjI^U v^ *ej\fl ajJjJI Lljj <ki Lo j^-y ^lio ii-b jl JJj 





^i^i ^jb 


i ^ip SjJlaII *p-^JI p-Jfc 4Jlpj (°^») ^j^ *A J** 


YY,6 


Y (^ SjJlaII 4Pj-JI p-JD <uUj (°V) ijljAJ yA Jju 


to 


r J v^j W J* r^ (°^) ^ji>u t/r j^s 


IV, 


^ jJLp ojjjii! <Pj-Jl ,^-i.Jb v> J^ij 


*♦ 



(5j*S3i A^JL^t ipj^j^j 



:JUo 



(^ / pJS To) UUjjJ At 



!? ^ij^JI ^j ^ J^ ^! ^ip (iA) (YY,o) ijj ijlji 



:>l 



(°V) JI(iA) = YY,o = ijjilijlj 

apL. / JlS" A,V = i/to = ,y>^ i~«JL k-i-J^I ^j— jij 

.(- ro.) asLJI 




.(i)j (r) OfcU-i oh ^i oM 



lik^^U 



.SJjLJIj oJlpU^Ij 4^j^dl (JljLftbU i^JL (RPG) ^Jlp iLojJIj JuJl^JI J 



(5j^31 4^JL«*il 4Pj*^jA 



:a£j>cA\ <JIjl*SM j-uoju 



j^ajj tc^j^ j\ lj^^~ ^ (i^^fc^v (f ^^ J^^ *i-uJJ i^JL lJj^JI il^txj jl ^Sj; 

...» ... . * * 



°j 



jj-v^- *iJlil jlo AjuoJ?. ^JJI iai-lj ojl^ Ja>- jo iiSJLxll AjjIjJI CulS* lo lil La lot lJJljJI 

,^?j^ jjUex* ^ cJjljJI JjL 





~VJ jo-> Sjj^fi^- *ijLUj Ojo^ iai- jo 4-lSLiccll AjjtjJt O^-jljj lil Lv^j£- cJJl^SI j>£*JJ 
j^L ^^y> jjL>tfj cij^l JjL jl cJljil iap-^ SJLUl oife Jj (°W*-^*) jo jl (°V 



(5jji31 4^JL«*it ipj^j^j 





SSSS^ 





c-iilj-JiJI j>IJl>c^_^I 4_JU- J (>V**) i^i3 (f^*V ^H i^2i^ iiliaJI ^JlL iasl^il iu*^jJI 

.4JLP coUojI 4JU- J o^Ip! ^Ij eijUl *f$it 

.^y^ JSLio lJj^I £J- lit (-♦l) 
. Lr .lj JSLio lJj^I iJji- lit (-♦!) 



t5j*S3t A^JLa^t iPj^J^S 





G^ 



l£>^ L^^T 



lT^ 



OjJuLI) 4J1LLJ) 4sL*cO ^J^>- OjJ^L-ll 4J1LLJ) 4sL*cO i.dy?i \& 






cij^r l^W" 



lT^ 



OjJ^LlI 4JLliaJI 4sL*cO c-ils^ /^o Is | 



4-Ja.S.i jfc*-*? f^-^J JbJL^*udl jL^ *^\^ LT"^ ^J^J^ *W>^^ olf Ll^-^I 4^jJ aL^uIjj 
Jft-*i (j^^ * L^-^l ^Ub i lilj ^UII ^U-l *Li^l i^Jij JbJL*yJI 4kS3 j£^ JbJL*zJI 



Jj J maX) 






(5j^3t a^JL-^I ipj^j^> 



AsL^xJlJ LJiSj ^Jj^l 4_£ikJI J^tUI *JCj OjJ^Lil iiikJI ^Jlo ^Juttf oliL*^ ( JlP ilo^Jt 

i^ ur ^%\ j^-^* jLxp^i (J iJ^Tj cJjljJI ^ii yi^Ji 




o_9j J }L>- *wJl1L_> lJjl-jU ^jULI ilj^dj ^>cv^JI p-ja^baS" ^Jl^t. ^jULI j^^Jlj 

i-Tji-l Jj-& SJLUl oi—ft (J) JbJL*udl 4k& jtlJcXj ^li-t J-^^xJI jrjJb (J Li- 1 (J) {JSjaS- 

.^jjJlU o^Uii! Uti\lai\ j»ljL>t^^l 



(5j*S3! a^JLi^I ipj^j^ 



:&f*A\ sLsil Jj> ajUjJI 






lJjl-jJI i_jjj ^-^-?. ^-i^— ^itj *iJdl jo ^pLl^? jt ,3*^?^ jj»Lu jt j^r^ Lg-3 J3S0 L5 xJI 



/j«0 S^LP *JLs^2Jj /Uj^JLl jjL>tXj 2 (J ** ^^T^ /^wuHx^^O ^OA^- /jP OjUP ^2J>-L£j! 

.40jJj L^aJ ( Ji r o al j I j^^-*il Jj-UL> j-*-^. ^JJ^ uL^~ JJulo v* 



^ p * t ^ 



(5j?i3! A^JLi^t A^j^yn 



1 

1 

I 

I 



( j— o lJJl-JJI 4— j.Jj (j-sa^eJCJl JtJg£ h «j <^^7 (V^' /t^"^*^' pJj^. (** iSiaJJlt ^r^ 9 t^-**-^ cjui-l 
( _1p Lr -2^* J^Laj O^Ij ^Jt 7r\^£- Lo^! ^o y)l IJlAj Cy^ ^^ai^LiJI ljLU- j^) (^l) 4jISLo 



Ljlj: lJIj-J^I ^j-^rj ^Jis- J^ j^^\ 





jL^JJ cilyM 



jyJJ <J\J-\ 



(5j*S3! i^JLi^t ipj^j^ 




( j^aj>- 1 j-iJ I '<Lq\jLl^\ ry* Jo 1x31 



ioU^J l ^Ip (jr^^UJtj ^--IjJl JaJ-l) O^oJI JpUJI £^J ^k^J dUlj JSVl JlP 

.lJJl^SI *-o oJl^Ij 

4*j>~jil Ala.2.1 (oJ^aJ.1 iLiLJI ^a^j) a\xQj Ji-U J^^^LU^I J-^J ^ai-lj^JI ^1p *ijd.l ^oy2JL> 

o^Lix^AJ L^jV I jib iaix^-j L^-OP *i?ljix)j C^XJJ ^^IjJI j^>Ju ^1p *ib ojt^^ 4*^ /j^ <^>^ 
,\Soj .Oj-ufclt iLiLSI Jl>-1^x) LjlJ' j^JLXjT J3 jt _ft Lo iujli-l 0> IjiJl ,Ji*J -^5 J "^Lic^^o LjJLo 

4JU- (j L-^>-j^ jj_ScJ L&Ijj^I ,j-^t &J^-^ XliiLJI ( Jlp *HiixJI *-n^j Jl*j Luli ioLp 4jL^j 

.AiiHjJ! oJl& bV I jib iiix^- Loli *lsS>z^2Xj\ 



Oj—^uOwO 



4-ia.fl.^ SjL— mi *^Lx—0 Ju>~L> *^li aS'j^JJ Ls^jA^) j-^Jj LxjU' LlJ^ Oj-^Jkl iLiLSI J3SJ 
oJ-yOwO iLib 4i*j£-j ( j^ai-ljA!l Jl>-1 Jii-L) Loli LJ^p- ^xJI i^iaJI j-0 ^*^>- ji^. i t^jj 



iSj^\ 4sdL«*i! 4Pj^«j^ 



ia-J- j_fc ^JlP *ijL-U ^^-^2J +-J { jM\ ^JiS^t ^^Jkl jli ( Ji9l e3jLgJl JjS' iJU- J (l 



.Lib LlAl 



cij^lj ^jJLI jo J-^IjJI jlaJI Ja>- (Y 

^i J^ (r 



Kli-^^U 



.lJ^JI ^U£l jl gJLiijI ijlj :(j*) 
j_o oj-J^Lo xijL-ll j_p jh^>^A\ jl ^_i)'jil lJjl-jJI j_*J aJjUII ijljJt m \ { j^) 

.JjjJU 



(5^531 A^JLi^t ipj^j^ 



loljlil 



^C^-J jUaJLU 4^Ji*j ^li-t ^£ji*JI ^pL&j at ^cJjJcdl iL^l^j (*-r^-° VJ-V ^L^j^ j*^ 



lijJLI 



Xj j» jA) 






.4UI 



f^ ^ > 




(a 

(v 

(A 




(5jji3l a^JLu^I ipj^j^ 



! ( J2Jl>eJiO LJJL$JI 









i JugJl ^Ip *iJlil JjUaij <-^jUU1 aJSSIIj 



(v 

(A 



I^^U 






.^Jjjj ^>^«j < *iJJu 



JL0jJl JLA ( JiB) (£jZ+«uO ^Js- JLOJJ JJ^^° L-9JL& (JL& & LojJlJ JjJLmxJI 



-^-•=te=- 







fLol jjL^JL j»jW ^j^f L^MUI julp 4-ij JjiJl jl ^y jS'UI ^^Jlp j»jjl> La ibjJI SjS^s 



^j*S3l a^JL^I apj^j^s 



. LxJjo lx^ oLJlS al ia^s^J jUaJLU jflyg\j <*^>^ J^" 

.*~oLo (^) xiail j^ jj'LJI ioi flijji jt-^ ■ 

.u-JL* V*) l$J J^Uj (f^O \-*jy*-^ 6*^0 j-° J5I ^L^t coils' 
jl ^ yL«JI Jj-i j-o 4_ij JJii t jo_*j jl JlojJ \jiSf eij^l (^J^° 00 <--4?w^ ■ 



.4j 



J^,^' 



.pjLo (^) ^j xaLJi o^Ji oU ijiJt ^jf (r 

JjjUUl ^y Lg-LliL lo lji5 j» (^) jSodj j^Jkl ^ij^3l ^Jl *iJiU ja a°>LA\ ^J^ (i 

•ft^ 5 (J) o^J 
(J<^) c^JlS* lilj tcJ^JI ^ ^0^ (^< J) oil^ jli £4 J joVlyiJI jo jjU3 (0 

. IpUjjI ^Si Iy-T US^o jLc^ lilj cJjljJI ^U ^j ^ 



4J ioj^U! olj^Vlj ^lUo> Lij^ j I j*** aij (jl^IjJI) ^y^, L y^^S\ IJl&j lJj^JI ijj 



L$J&\ i^JLa^t 4£>J*tjA 



: Jj^l xaJJ! 






oi—& ( -_ii \ Ui-t 4-j2j < JlSJ Lilj-i-^l Wjj j^W^ iSj^ °J4^' j' \£^* s ' *^0y> jt (°W) 
.^ijj.1 jlSLo j-^j j-o l^j 2 SjuiLyo Ljju) LoI*oj (^Jiil /y^j-U 




Uai-I 4jL)Jl5 



xijd) >^9j^ 



JL-^-j-i lJjl^JIj jlsjJII j^ isLJkl jjo Jit lJj^3Ij Jl^IjJI jo iiLJkl oils' lil 

^-LSj ^^-xJI Sli&Jt ei}bci-lj c-iJbc^^ lJI^^I 2bjlj J I v~-~j Lljjil J cJ'^lxi-l 



(5jji3l A^JL^t ipj^j^j 



4 L&jJl J^)J BfljS LjJ Jl£ (^) 4k£JI ^oi (eJ l) isL^JlJ cJlji^l ijlj j^LJ (j^jl lili 



J— h) 4-Jbjiaj J I 4^_^JI 4-JbjiaJlj ^JLitj >LxJl ;»lji>s^lj lJjJ^II lJJljJI 5*£>&*^j ^JjLo 



:Jlio 



J-*?\J\ \-ij^-\ tij-gJIj JlsoI^I jju 4sLd.l Oli ,-fcj (j»Y**») AS-^b (_5Jl§J1 jju asLJlI 

^^>^J1 aJuj> <sA ^ (TV.**) Sj*JL! ikiJI Sf IjS (v ^W- -^Lj) ^kU ol 



: J^ 



cJJl-jJI j^ oiaJL^ 4_jL JJiJI jf ^1p dUi J^ (v ^W- ^b) -U^tjJt jS^i lil 



,00 



.(*-JLo V* — Y/v — oUJlII ^Jlp jil 

oUwuLil ^JlP - bVlydl — oJ-uJll iLjLU bJujJLl bf lyill 



(5jji3l A^JL^t ipj^j^j 



j^>JI i^li oj-uJl! aLjlJI js> Jji- *LUxJI jl Ji£ jUadl J*>U>- ^y l^ lo lil 

oJ-jycJkl 4-JaJLl 1 ^_ Lp *JpLJixJI ^j-^-JJ ^plijj^lj ^JU-| fill jtj-uO ,y> J^txi ^J* 



I j L*j j 1 L-uC f I 



I J^ J ^ 



Ua>~ OjJl>- 



*Lrt^ J^ <^^ ^L&jVI g**** 



zJI 



.^jJI Jj^r oUljS 

.i**-Y ♦♦-Y** L^ipU^) jl (W) Uai-t 4sL*^ CoIS* lil 4JUJI 4Jb^kJt 



:JIju 



!<? 



?yc^>cs^ 1 (^. C - J ^' (*Y** 4sL«J5 ^Li 4j2jJlSJI cJaJLaj j»^W Jl*j ^1p l-9Jl& 



=>' 



^♦♦ = Y** + ^W 



L$j&i\ 4^JL**ii ipj^jj^ 



4jLJlflJI jL*cO 



AY x5Jlo 




Usai-I 4jL>JJ 



cJJl^JI J-J 4jL JJiJI J^jJL* JO JSLiJI 



. Lgj lip tv^oj 4j LJJ 4^«jJ L I Jl& 

ISJIsJ! 45^1 ;>J^~J Lils JU #lo ^o Jit isLil CJl^ lil Lot 

.V* / joflyiJI jo JjiJI X jLuoSHj lLi-1 4sL«^ = Uai-I oUJl^o ^JlP 

.lJJl^SIj 4jL Jla)1 JpjJL« jlSLo jo isLJkl ^J Uai-t asL^o ■ 

.CoU* jj^ dUJJ (&U-) ^yjjJt Jj^^r J W^' r^b isL^it jo Jjiil — V* ■ 

J— J 4_jL Jul)! cJaJL* tOliLJkl (J OJu£. (jJJI Uai-t <^y ( JlP JiaJJu ^j 4-jlill 



:JUu 



.(_ij^J| (j»Lol) JJ AjL JLaJI cJaJL 



i$J^i\ A^JLa^l iPj^J^J 



SjL^jlaJI jl Jl^IjJI LjJbU Xi jlaJI cJlUp! G»W**) ^J\j£ c-iJLgJlj *iJii! jo asLJI! UjJS 



r 



#■ 






ojJlaII AiLJ.1 






Uai-I 4jL>Jl5 



1 



JB 



I 4sL*ll 



: J^ 



r 



V = \\J^\ <iL^ 



^LJLJii-l 43L^Jkl IjL-O J^«J ojJLAil 43L«il jo j^l A-JLSi-t isLJkl J I i -^*j oJl&j ■ 

♦ >o WV = V + W^ = 

LkUl 4sL^o oL^JLuo of lj-i ^j^c_^j *W«* _JI bvly jUaJL! ^ip LjjJ J^y ■ 

.4JLLJI 4jLJl2JI J^.ji? j^ (f^v 

Jj-iJI J^r^y +J >o^A♦♦ bvly ii-ij jil *W**J I4JL0 ^A**J ^jjil WV jt ■ 

♦ Y!V* = M** isL^o bvly ■ 

♦ Y!G* = W** isL^o bVly ■ 

♦ ♦!Y* L<^$^ Jj^it ■ 



(5j^I A^JLi^t 4Pj^«j^ 



oflj_SJI oJl-& »_ sai ♦ Yi'lY — ♦^Y + YiG* 4JLLJI ofljiU (*^L^Y) bVljJiJI oJl& L^i 4?^ J 



:Jbu 



4_J^P *JL_£ ^—&—£ j^— * !♦ isL^JJ lJJl^JI Ji*j cJaiLo 4j2jJl9 CJlUpI dS'Y Ji*j ^1p lJJl& 

? SJujJU bVlyiJI ^Lfclj ^>^2^l 






-©- 







ojjjil! 4sL«il 






Uai-I 4jL>Jl5 






(5j*S3t i>JL«^l 4S*j+#y> 



jl j->*^> BjJlaI! isLAl j-o JSSII isLAl li-lj Ljli isLAl JJL& jl Jby Lit Uj 
.JjjJLI \^ o*ljJi)l J^r^J (^^♦♦-^♦♦♦) jo Hjj^g^ iJLJLUI isLJkl 

VIM — Y*** isL^o 

♦ ♦!Y& b^JLu Jj^it 
V = V#/Yox£# = tL^I pJLo oil 

Uai-1 4SL^ L j-^J j^5 !♦ == (^J^° ^* ^J^*i 
Of lj_SJI ^c^ya^J j>L_xJI 4-^3 LJjlxJ Jl^*j isL^Jkl (ULaxJ 43LJklj j»txJI jo 45*^UJI /^)J 

: JUJIT sju Jul 

jL-o Y^V (^j-^J c^Jl-jIJ ^LJLJlU! asL^I J^L& bVljiiJI oJl& (f>A = ♦♦IV - f !^A) 
( _Lp ^UUixJI CX-Jj LjU-j Lj&l *ijJkl jljjl j-o JlTIxJj ^Ujj^I >LxJt ^jJu' l5 1p t^*2J 






(5j^31 4^JL«*il 4Pj*^y> 




4^SL**JI ^bjljJl f\jJ*£^\j *ijJkl jljjfl 






ijllo 



liJLJI oljLi-1 *-*x> Ljli (^V***) ^Jlo ^yw? lVj- ^^' lJjl& ( _1p /y'jJJ 
.(>Y***) ^lo j&Jj ^iJ^llj cJjljJI jo 4sLAl jj.Jlaj' (\ 
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iSlAiJ 



3 *ijdl 



^LIjJlU o^U^-o jL>tij^!l oJu Jl^ 4jL Ji3 
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!/^0 4j2jJlSJI ^Sju 
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ATR 75 mm loLjljJU ^Uw ^Uj)H *j» jip ^ (va) £9J^ c-allii 

AMMUNITION 

!c_ijiJuiJ! /y) j<P^y *iJuu L>^cCm*j 

High Explosive Anti Tank (HEAT) oLLjlU s^Ulo jUJ^I 5Jb JLi 2& is ■ 

High explosive (HE) s\J>*p s^Ui* jUeis^l sjb jl£ ■ 



IoIIjJU SiUJLI jUj^^I sjbJLAJI 2uL JlaII 



IajL Juiil oli^lj^ 
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fY*" I^J! JjJufr ^jJLI 
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75mm recoilless Gun 
Dist. Tarn/Mil. deg. Seconds 



t5j*S3t 4^JL«^I APj^j^s 



100 


0:6 


0.5 


0.4 


200 


0:12 


1.0 


0.7 


300 


0:18 


1.5 


1.2 


400 


0:5 


1.75 


1.5 


500 


0:31 


2.0 


1.7 


600 


0:35 


2.5 


2.3 


700 


0:45 


2.75 


2.7 


800 


0:52 


3.0 


3.1 


900 


0:59 


3.5 


3.5 


1000 


0:67 


4.0 


3.9 


1100 


0:74 


4.5 


4.3 


1200 


0:82 


5.0 


4.7 


1300 


0:90 


5.5 


5.2 


1400 


0:99 


6.0 


5.7 


1500 


1:08 


6.5 


6.2 


1600 


1:17 


7.0 


6.7 
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1:26 


7.5 


7.2 
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1:36 
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7.7 
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1:47 
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8.2 


2000 


1:58 
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4Jjjli-i ^L*SJlU 



Lr ^J^ oj^S ioljLXjl 4Pj^ AjLJiaJI f-UaP)! oJUtllj iL^LJI AjIL^JI ji ^^iJcH *-}LJI jJfc 
4-^j3j jJl-xJJ 4J^y2>til lJIJlJ& al j^JcJ ^^L«l J^SsJij *iljdl >Jl>c£**jj -S^^*^ oliLwwO Ap 
£L*2Xa c-j2jIJlJ *ijL-U j—o 4_jLojJJ >Jl>bO_**jj ti^Ja^Jkl oLLojJI jP ojjX^Jllj 45JJL>til 4-ti-t 
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.^-uloyl c-jlvjajJI jLji-lj tiPjUSI 0UU2JI cJilS tJjUaJI jt^rj tJ^Uil Ju ^o 
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I ^UjJI 



j^yij^uii 



^jh-tj J ciUij (J^UII Ju jjjJcj J^Uil ^jL (D-30) ?♦-,* jj (Jio Of*) ^jJlI J 
jLT lil ^1 iJLiyi * \yr\-> ^— j ^ ^^* jL-a^l jLj> ^^fl ^^Jt J Jl^jj US' 

4_iii2JI JL-ukaj 4JUJ> 4>^3 *g ^j| JlTIxJ! ^^ J^Uil j-o JjUaJI jLfti-l £jJ J^l j^ 
.^Ulj JjliaJI ojjJu jjA i£^\ f> LL^lSI jj*«Xj> XJU-I oJUb Jj (°^) ijljj IjLu jl LuC 

Jj^^oj 4-Ji^ipji-l L2 q^fj jLo*il jL^rj ipjUJI oUiLil Liilij JjUJIj 4jjJi>til AjljW.^^ft 
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.J^Uil aJIp ja LoljJI ^ji (i 
.jLo^l jl^r Si (V 

.o^Ip! ^oJjdl j-^pI J^Uil <^o^jdj 

ilJuj^l oj^rl (Y 



(5j^31 A^JLw^t ipj^j^ 



uuji sjlpUJI (r 

JLciJI jjuilj JuLJI sjlpUJI (V 
.*ijii! jjo il^xil * jJU ^Ijuj^I oj^rfj J^^Uilj 

j_o Jj_£oj j_ ftj <L_^>~^xJI o^LpIj ^Ijuj^l f Lot 4j Ua^J 1 iLojiJ >Jl>bX**jj iUjiJI jl^>- 
oJl-P aJj /y^^ V^ 2 ^ ik^t^J 4jljk.<i^l J^b OJLo (PISTON) IlpLs^j *ijdl ^-^jJ Usj 

^>9_Jiy Oj^— > /Q aJLo JaPLs^J tj^-^jJi ^J (J^° 9-^ ^^ lJ^V^' W*^ 2 *^ ^J-^J- Ob) ala^i O *}u 

. JJj^o ^o^y^S 412^ I aj LgJj>-iJj C^JLoj 4^l2^aJl 4j) ftla.^ J 1 ^ o^a^-a^ 

(ojj^l) jUI^3Lj3 (CTEOL/M) pl/Jj^s— Jil—Jlj <l_^I i^UJ jL^ bUj 

.ioj^UI '<L*^^\ ilL^JI f LLpI lJj^j 
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^(jtfj^l oj^-i 




^SLslSLil *ijJI jL^ 



1^-^23* j-S^k <u)Ijl>6^^1j 5^jl>JL! 9-Liyj^l L?.ljj *iJiil *Uap) 4-jLSj *ijdl ^ip UIj^jLJI 



(5j^3t a^JL-^I ipj^j^> 



(l-9Jljji jlSLo AjJIj) ^j^Ju *Lx^?jj o^iJl^ji *Lx^J j^Aj /j£-£ CoLxJi JuJlmaX)) Oli oJ^>- 21 





xijlL jJ^cdl Ju.Jl^JI jL^r 



CoU]l Jb JL*aJI la>- ji jl$JU 



j_J^Lil ^L-^^xJL ^>LjUl jL^A-1 %^py^ 4^^-^Ju ^L^s2?J j^-Jo Jl^- (J iJj^>tXj < <uSjj o^IJlmJi 

«_o f ji-l IJl» J-^jJj *i.uJiS Jy>exLI f jJUl 4Jlp ilj^=oj. j^tAi" >Sz*£~j jJLlJI sjlpUJI 



• 4JJi*il JjtjSIIj O^U^I jo jj£o ^UaJ! -UaII 
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I>j^^il ^L/^fl *>J~I j-ftj aJIxSJI oIjLJIj (D30) j (M30) ^Jl* J ^j^J.1 

J i-^*JI iljJL cJJl^JI jlSlo Ujj o^j i^ySVl pkJll J il^s** jIjjJlU JjUJI ^IjJI 
. (ojuu^ / i^ji) ^jjJixJI 4-^-^JJ ^Ss-olSL^o JuJl*j J^tjj jW^ tV° ls**^ ^r^ (J 

J^_)UJI ^IjJlJ eij^Jt i^i-i (J *^j>-jil ojoi3l (*-^Uj f^ ^^ (J^ U^j.t <-^«J- \$yu&\ 



(5j*S3! a^JLi^I ipj^j^ 
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aj .« j^o ajj&j* iSL^ -^r^ (nntrlj i^JL Lot t<^Ju^ -^r^. ( ) ^Jj^ J^ J 

4-j>-J \ k/?i \ j OjJuLil AjLojJi *^Ji£ f Lot J^u^XJl ^-lj^*i 4-ujLUl oUc^^tvaJI 4>-oJj ^^L^t 

ijLL^JI oils' lilj (♦♦-♦♦) ^jy^jo (v ♦-♦♦) lJI^I LoIj^jLJI ( Jlp oL*^jJI oils' til 

. 4j Ua^J 1 oLS J^- {*-& iSjL?^. JbJl**uut jL^>- j&* 4jJjJi iai- jli £Ji3 2J L^a-^?j (J 
JbJl_**utJt JpL-Sj JU-Ju * Ljul diiiSj jJ^ Lit jS- 4^^xJI _Jt jJ^ Lit 4-^^xJI JjO JlicJ^U 

LoIjjjLJI ^Ij SjtaL> oJujJU JuJl^xJI iks ^Jl (^oJis^JI *JpUy jt) 4-y^LnVl ojLs^fl a^jj 

.SjuS3tj SjLJLvfiJI lJIjJ^I L ^il^ jjO Jj>t«Jkl L-^Lui-l J^JjJ ijlia^JI JP Jj-*^ 

*-o aSLjlSI ^oJ-s^ ia^j < jt l^ Lolj^jLU ^LSLjlSLil ^ Ij^-^U icJkl iS'ji-l i<^i ( ji2-uL> c xJ 



!(^j-*^j| Jj*L-*ujl JL§^>- 

.LljjJi (j-«L5 4xL^i^j /tS^-f. Lo *ijJu /^o OjJ^Lil 4jLjJi * Li' 1 JuJu^XJJ j»Ji>t^«j 

oL^-^L ^^_xiaJI 0*^L_P tJu^J^—^xJI Ltjj iLp t^^jl j-o O3S00 (^j^aJt JuJl^xJI jL^>- 
44— xJLoj *L^j>Jj (^JL-li-l i|j_Jj AsL-s^l ,J&IJ (^JlL>- * UaP JU) 4-JLlPJ ^t^^' iuP tpliij^lj 




L$j&i\ 4^JLu^I *4S*yu*yi 



j< W^ j_p ojL^p oliL*Jit j-«LJ aSL^ tcJIjji-^l oIj^jj ^uiy) oLf^lj 4sL«ilj ^>^^i\ 
j>(Y,V) L^pUjjI c r >jLi < ^1 lJIjl&^I ^1 oliLJkl JuJu«aJ ^jSzjl^j^ ^j* (V^^J <v^ 

. JuJu«JlJ 4p^P Jp^L^j (^S-^t j^ ^jW^ *kJL**xJI ^b^i (^jIjJlU ia*uj£it ^-lijj^l) 

.jL^i-l ia^a) oLf^lj f-lijj^lj ^^JcixJI O }Ixp j>Jl>c^«j' 
^JuJI ilj-^ jL^>JlJ Lr -U t it ^-mJlII J oij^jil 9-Ujj^L J^JlA\ iixp dLji- f UjI 

oLjWl jl^JI Uxp dJL/ *Ljtftj Ji-^l ^Jl jl ^JpSM J) JuJ^I! JJ^ y ^kjUl 

i^-^J j»lJi>t^_^lj jl oJL-^jlj iLi iL^l^j jL^>Jj JuJu^OJl iai- jLo^l (^j^r, toLf-^lj ^>e^2^j\ 

^j^jJ! ia^J^lj OliLJkl 4^jj J (jjL^Jl) *j0 ^oJl^aJlJ { jB % i\ ia-l-lj 4-s^ljUl i^jJJ j-^/^l 

Liljj 4-Lp iJji-J Vt^^ J^ j^ SJljil ^ lljJ jLft^-l i^^ ^r. cij^^t <JU-1 Jj 
4^-jJj j^«j /^sl <^^XyaJ)) oJl^jlJI ilaiJ! ^u) ^^L«^!l i^JI J^il^Oj L5 ^>- ^u^«aJl iixpj JuJl^lXJI 
O^ta-P oliLJkl i^^J (J ji^aJt £-a (ijLcjJI j) (^oJLs^IJ ^J^^l ia^i-1 ^t^J. l^-^^J (is^li-t 



ijj&i\ A^JLw^l 4Pj*^y> 



p-Lo'1 US' JSLiJI j-mj2Jo ^-jJtf isLJkl oU^^c^' jli a^j>zA\ <J>\jj^^i\ ( Jlp iUjJI * UM 

.^^xJI ickJ jlJccj ?rjJu' oLf^l oUc-^-s^jj iqLxJI lJIjl&^!I ^1p ajUjJI 

oUt-c>c_v2j' ^^ J I Ju^Jl^xJI oljL^I *\S>cJL^\j jLg3-l ik^l^j iJis^l IjIjjJI j-«L^ c5j^ 

ojjLi- lil isL^il ol^^aj* i^^j jl Ju^Jl^xJI oljU/l j>Ijl>t^^Ij 4j^^aJI IjJjjJIj oti-^l 
JpUj jLx^L (U-tyj ,J^ j-«Ujj L^wu^Hj' c5j^ jW^ ^SL^ ^jJ^- jojtx^ j^^ j^ ^.^b^ 

(^J-o jA~-*& lJJljJI jlS' lil U ^Jui jl jlfcJU IJl& ik^l^j ^Sj: 4juk£jl ay'^ lXH SJLpUuo 

ll s^J Sj— 5 ^— kJjW^. J^ 5 jut y?M olllxll j-«jjj ^>W? oUf-^L) j^ialll lJJl^J! jlS* lili 
y j^l £fJli! ji> Jl**j> ^ cJJljJI J I ^yju IJlaj «^jLyJkl oljLJlJ» oy> (Y,v) «^!ybU» 



* * 4 " 

^-SIpIj ^Loj^U! iSLxScJI oIjulIL Uxx^o iUjAJ *ijJLI ju^- Lf U iLvaiJI Ji5l3 cJj-Sj 

.Atf/il oj^rl jUc^l (Y 



ijj&\ A^JLa^l 4&j+#yi 



J^S* iJlyjj c-jLkjLxJ J^Uil dli *jcj t^J 4^J^J^ ^jj^t J-^J J^Ail SJly> ■ 

j-j) *L*^?j (^1 (J J-Jit 4jj-*j jW^J L^^J^^b (V* 9 *^ A iPr^^ *j&>-\ J^^^ i^lyj ■ 

.^ijal ^co iS>Jll Sj-^r alj ^JaiJI ,*^>- ^Liljjo ■ 



£>jl> pj ^j (^Jio (o.-ro) °(r-Y) 2UJL gUr,! JUljj ^ I^JLq Qv) gi.AU J 

4_>r^iJI j-o jjo i^Jp JiLJI ^LaS* oils' liU ajIjW.q^I ioJio j ^jsrjil « l5 p j JI» * IL*JI 

.*Ua*JI J^IpI ^Ujj jjo j^o- JiLJI isL^I ^£ (£p-Sfl aJU-I Jj 



(■\V-00 °(l-r) 4-^JL ^Lfcjl Xilk-JI Jajuj tfb J^JI ^^ 1^ (Vl) gjjlll Jj 



■p*^° 



C5j*S3t A^JLa^t iPj^J^S 



^Ujj £l^k*/^l ^1 JiLJI y jd (sYa) pyL Uji*j LIS* U^l jL^ J JjLJI lJUuj 

IJu$Jj ^j-Jjlo JSL^ ^i?j_*ilj 4-LojiJI jL^r J JiLJI i^S" :>Ju£ :JU (w) *iJill J 
jj # f LLjJI £^_aj j^_? jvJLo (Ai-Af) °(°-) (y&^H (^jx-ll jj> ^li^l iljj &IL^JI L5 k*j 

4-JLUl Jj 4_>*^JI J_o j£_^Sfl IJUb jjj-j> ^t^ JiLJI i^ Col^ lili &l^k^}U jojLJI 
£j-o pj* yj ^Uai3! JLS) ^UjJ ojjj^ (>^ J^^ iS^l J J*L«JI 4sU?l ^ iSj^*^ 

(jj ( JuLJI 4>*xJI y JiLJI jju 4 i^^U JiLJI ^LaS" cjIS" lili ^j*!! JjL«I jjo ^* LL*JI 
jJlp ^Ljuj ^LlJI 4>*^JI y> ojjjj ^yo- LLJI ^*^i3l y JiLJI 45 L^ I ^£ cij^^l aJU-1 

A v * ,:U j-o ojjj.^ (^-s^ JjLJI cJL^j lilj tJi^i (i^t^JI y> jjL) 4pU JiLJI ^LaS* 



j 4_>tLJ 



°(A) ^Liijl JUjlj 45lk-J! ^^Jajuj J^il *IU £j* : ^U QcyX? QYY) jjjjlfrJI J 
jv-? 4i_^xo c^^J 4_>txJI jl ja j£\jj ^l^il r^V f Ua^JI dli *Jla (UY) iSJ^ (f*)j 

Jj 4_>t^JI J}U>- J_a jj^J* <L*?^ JjLJI ^LaS" Col^ lili 4iljk^l ioJiio y ^jJI Pj-o 

J Jl^LI f LLp £+0y.j f LLxJIj ^jJI J^l ^Lwj ojjjj ij&- JiLJI cJLi2j < cij^^l aJIA-1 

.4ilSlo 



(^J^t A^JLa^t 4Pj^0 




4Jlo^jjJ1 jL^r ^J\ JiLJI asL^J 



°(A) l ^j iaJb (Yi)j °(A) jo gL&j! ijlj Xslk-J! ^ I ^JLo Qv) jjijl^l J 

£j-^ (V-? Oljji O^' jl jojj^ 4AwJlj 43jjJI jijJj gj£> pj X$L\ * UaP ^j-oj &Lib U VJ 

4-1 U- 1 (jj 4_>c^iJI J^U>- jo jjo < *L*-^i? JiLJI i^S* oils' lili &tjW.<i^ft ioJiio jo ,^jJI 

^Ij-j^ 4_>c^iJI j— o ojjj-) ( JC^- JiLJI lJL^JJ °(^) fLjjl Ajjlj 4jLL^JI ,Ja*j l£j^^I 

•Lf^^ ( ^^ J\ l^ ^ ^ f* o*J JiLJI jo jJ (#,6) ^^j 

j_o (^_pjJI) f. LLuJI pj-oj 2LJ3\f! 4^*_s^JI &IL^JI L5 k*j ^0 Y) jjjjLjJI *iJill J 
&ljW Mi^ft j I j_ o Jl-TUI ^yu IjL^jj Llj: ^pjajJI a^^JI iLp Jjji J> iLjiJI isl^k^l 
.f LLxJI jIp ^buj i>n^JI jj-ilj ^o- JiLJI ciL^. lSj^^I aJLUI Jj JiLJL ^Jlo 



ijj&i\ A^JLw^l 4Pj*^y> 



^UUlj jj_UJkl ^sjutl! ^_*2Ji)l c**& p LL*JI IJl& jlSlo jj 4^^xJI b^IpI jL^r Xsljk^l 

J'^LU^ sjl^Ij 5jj^ iijjJI j-o.SH ur -^! jj^hj j^^l l^j^* j^ ojdl dlLJI *^j> 
^iJI dJL±ll *+0j!j (^J^O ^,^1 l^j^^ J^. L)ji>«ilj j^^l lSj^I J -^j^r^ JiLJI 

^JUiil ^^-vaJiJI J>- JUj j-C^I ^jJI O^ iaJLv^Jt ^L^ jU^ l^ ^JJJ *^» J L^J^ 

j^j /^l ,^jJt Jj-^ ^.^T J-°J 4-oLxJI 4>B0iJl ( JC^- ^-^bJiJI JUot *JCjJ (*^J^ J^. J^LaJI 
Jl^ ^Ap .^>~^il ^li-t iak>tilj jjCu-ulidl iaJLviJl /y^S iL^l^jj iaJL^l tj^J oJl^-Ij ojj^ 

.4-^^xJI s^Lp! jL^r J JiLJI i^ sjJ- *bj1\ 



. UsT o^JL>JLt 4awJlU Usj *yL> j I JiLJI cJU^j. lSj^^I o^U-I 




4^-^xjI s^IpJ jl^>- ,v JiLJI K>.y£ 



ijj&i\ A^JLw^l £pj*^y> 



^-^>) ^U^^^t ^^ is^U^ 'i>c^2ji ik^l^j c5j^f- a^^xJI o^Lp! jL^r (J JiLJI asL^I 

jL^>- O-uJCJ ^jLxJIj t^l^ia^ 2l (J C*Jb c^JJUJj Jj 2J ^hIjJ'/ 4^-*2ll> (JiJjdl L*3jjJ 4jlx£ 
.(ajIjW.iiSH J U^^JtxJ jl f-t^Jtj JjLJI >u.jixJ (JuJlitJIj tiaJu^aJI ^ti 

( _-Pjdl jjJl-jJ iak>*il ik^l^j o^JL>titj JjLJI Jjo ioj^UI ^LaS3I i^ail jlj^~ J f-s^y 
^-*^' J^9^ "^ 4Jl^ia^ 21 J^l^ ^LaSjI oJl& 7t-s^J ^'Jj^ 0*}u jl jojj^ (aSJjuI) j^«j ^M 
j-o JjL^JI j-o 4_oj}UI i-yoi3l A-^.jiJ Lol (W ^j^^ ic-^* j-^J^\ <*-*^J J^LJI ^J 
4<*lJljjlj <JU_ilU (j-«lj Ca-^- /t^L- f tp j *-*&y^ p-lijj! Ajjlj jp 1 4j \J^- fc J 1 (J^xj il^i^ 21 
Jl_*jj JjL^JI rj-^r (^^ OhJ-^O ^-^ j~t$\ {j*^ J^J (ia^aJI ^ti jl^>- 9j> Ji*j 

.KS^Ip] ^Uj ioj^UI iuci3l rLrM 



IjJlo (w) £ijd! 

Jl_*j JlJ-JJ ^LjcJI ^L-i-l Lol ^jVl i^w?^JI J iaiu^JJ JjSlI e^LJ-l Jli-jj ■ 

^_Jj*il 4j^A_si?J L5"-^! JlJ'jII P-ji-tj i>cvalt ila^l^j 4jl^i2^^!l /^o ( j^2- v ^>til /^^JiJ I 



(^J^t 4^1^^! 4S*j+«yO 



JJ_Util ^JL-xil <^ow2Jl]! 4j fjib (^JJI 4^Jj jol^U JiLJIj Aj><^A\ >JSe2L»ij Lla) 

.pJLo (ov) ^ijJLl J 

. °(v-o) f Uj! ajjIj Xslk-JI f. Ikpj Jaj JiLJI lJUu 

Lol tjiJlo (&♦♦) fljjJI ^Jj £lk_^JI fU-jt J^J iaiu^IJ ^yljcJI e^LJ-l JLi-jj ■ 

.Jlo (w) *f jJl! J US' Jl^jJ JjMl e^LJ-l 

.(Jlo W *ijdl J US' ii-jj Jj^l cjU-I) 

:(jcJiJL ^Ul) aJUJI ibUil jl**u J^Uil Up Jlp ±yr^\ 
Q = (0.4 x AC) / BC 



Ui9< 



5-jj ^H\ JaJ-l) ^j^jJIj Jrtf^l jr^Ut £^Uy ^ A ^o^ 

.0.4 pij Jsli! Ja^l ^ ^8^1 J^l ^Llar ^ C 

.0.2 pij Jilil J^l £* ^8^1 Ja^l ^Lltf ^ B 

.C j A jo 40jajJ! JpjLi-l ^Jlp jj^j AC 

.C j Bjo aj^jajJ! J*jL£-I ^Jlp BC 



lik^^lo 



jLT 0.4 j 0.2 jrJu-Ul j^ktl J^^ (A) ^JB% &j**}\ jr^ktl ^Lltf lil 

L*l?Uy lil Lot JiLJI *^iy ^£ U^jlo ^JlpI ^31 UkUy lilj tL*^ JiLJI 



(5j*S3t i>JL«^l 4S*j+#y> 



o^Lp) jL^r J *lj-$Jl ia*-s^ ^Jl-^t. ^^^xJI cbtpl jL^r J *^H^ ia*^? JbJlrf- 
4-jjtj Jj-S» ^ijL-ll 4jLL^« ia*j> ti^Jj c4jI3 ^jl^t) xitjlLt *^>- JULP <U^jJ I 

.(aJS^I! 4-ju^jJI ajoIo ov *ijdl julp) *L^I 
(iij*JI) j—uMl Lr -^>5I j^j t^yll jL^r *LL*J c^jdl ^j^t p^ ^ j^3 
cu_Jb *_? ^JliSl ^Ljuj jj_UJkl L5 ^>tiL! (£/>*il (i -^j^r^ JjLJI r^V ^^ 

j_o Jl-S'UI *_o <^JlP iaJ^_^aJI ^Li jL^r ^r^J ^ j£^ L5^>^ ^^° ^-^ 

.dJiJJ ^JUI ^al^JI jUSl flS^I 

t^L^r^xJI H^LpI jL^r J *lj^JI ia*-s^ lybj ^LAS (asjjJI) j-^.^1 (V^j^ j^ (*^ 



4S I ' ft *l Jl « ?3 3A J? Jfi ?1 3 * .."^^L^ 



iff 
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^^i ™ * tfCflWflJWfMA DdlJSM J*E*0HICmU ^E7/T "* 







iSj^\ 4sdL«*i! 4Pj^«j^ 



J-tfsUffjrtjmj 





(5jji3l A^JL^t ipj^j^j 



(J^JllcJlJ dJUJI J-«lj-5l *-* ^>c_^ll J-S^JJ' AjIjWmi ^ft ^Jt P't^it 43U2?I Jj>-1 JjO 

j-^jil of lj5 Av^Y ty^ *^H^ ^^13 6^j j! jojj^ j^j/^I L ^-j>3t jt^. LaJujCj 

.^UwiaJl 4*^?J ^1 *-£ JS* ^l*Jj j**^.^ (*^J^ (J-^u LfcJdP L ^JaJl Jjudlt ^J I 

(Sji-I) j-j^I ^j^t jlJbj (°^-v) ^JLfljjl ijlj 43lk^JI * Uapl vr^Jl saU) 



JuJUauCJl Sj^-1 jW^^ 



4-o UJ I oUjjiJI (ji^Aj ^.o ^jjl^^l j-^iJo l£>£ *iljJ>l P^t ^^^r (J Jfc^ - ^ ^i 

/^JL-JJ 4_JlxSJI 4— xJU- (J 4>Ja-^.a ^ j 1 ,3-^ *— s^jj jL^Xi-'^U *ijL-U ji <? y?Y JJLP 
fsk-^l 1 ^_**JUt cjLlaJaj 4jL£uc£11 oL^LJI JtjYj ^LSLjISLII oj^-^l <U-*J JjJSJccJI 

.4jLL^JI Oji^J^ JJLP 
L$5lj^4 JpLjjI 4>t-s^ j-o JiS'bJl (^jjfr. US' ^jli-l j-o 45Ju JbJL*udl oJ^j-I C-iiaJu 

4j lla«— . J 1 Oji-J^o (J ^>~^il ^li-t j-Jj)*^l ^cJa^xJI ^1p (^jLoi-^l ^^^Jkl £-*&y„ 
<Jj£t. #W j-OJ ^ijdl f-liYjl ibp j>lji>t^^lj Ja^^JI J AXpUs ia^jj AjLLa^JI oLi-L 
Uc^L^t-^ jLT ia^^JI J ipUiJI O-JlJ lili AX^cs^ JjO J^lxU (°^A*) AAwJlJ 4Yjta) 

^iji-ll f-Lij! jL^r *U m*1^j 4_pUi!l ^Ljl^-I c-i_vaj ^-v^. ^j-J^^I XJlA-l jj 



ijj£i\ A^JLa^l iPj^J^O 






-♦♦) ^-U LoIj^UI ^ilji-lj jjL^JI ^Jlp «lJj^JI jISCo Ujj» ^^xJ^I &>^Jj JuJl^I i^^j 

J^ Uji*j Jib *il ^fr. ^1 JbJL«a)l 4kS3 ^Jl &Ua^JI 4^jj J^Uil JjO JjUall jt^>- fj^J 
^Ju^aJI #JpU&j JjLLaJI jL^r £j_> Ji*j J^LUl ^J&M Il^j dUij *ijdl >lo| JCo (w*) 



(LoIj^jLJI) Ju^Jl^xJI jl^>- ^-^J Jth^' f-^ ^° (Tv f^j^^ (J^ j^J^^ -W^J (oUll Oj^o) 

.«>^ j5 ^Sll f Ll^^I j^So. JSL^JI Ijljjj Ju^Jl^I jl^ 



(5>S31 ^JLw^t ipj^j^s 



^Lxjj (^PjJI dLjj>cXj *JCj (Jfc^^ ia^vkJI) (lJJljJI jlSLo Uljj) (^^C^il OjSo ik^ljj ia^vkJI 
(ji_s^) (*f^t /J^P j-^jil Ja^s^jj ^^X^il OjSo 4JLLL- icJtll ^j^St J^ ^ (V^J^ f UaP JliSl 

.^>t-s^ J^S (^^^a^JI f Li-^l J3S0 JSLlSI li^j /c^lj^t Co^Jcj* ^Uj *J* 

oJl-& x-K0y^ JuJl^lXJI jl^>- ^Slji 4-s^^ 4^\y ^Jl>e£**j 4JL3JJI Ju Ju*o)l iLjb j^J^' r 'M 



L«^l 4-O^UJI ^L^-^xJ ji^lj t&LL^JI 4^^cJ *JfcJ^-l tO^lxP oJlP i^jUl oJLft Jj 

.UsT 

£lk^JI Lr i^i £9Ijl!I ol^J JuJl^I ojj^rl jLo^l jclp :JLo Ov*/w/ao) *iljiJlJ 
xijL-LL ju_s^li^t jljjjJIj ^-LJjj^I 0*>ta_pj (^jLo^^l ^jj^A\ >\jj>z^j\j iJis^l i^?^JI 

(J 4-Z£-\j& 1^— sAij ^_v?jjJI oLif-^lj Lolj^jLJI JJ^^cO Ap ^jLo^^l ^^X^Jkl £^0y„ LaJajJ 
JjJaJI ^^^Jkl 4pLa9 la^gj *j> /^oj o^ljl**JI SjSo >1Jl>b£*uIj ia^jJI (J 4XpIa3 l^s^J -JjlaJI 

.^PjJl O-^j' ^Wj j^3^^ ^° (^ # " ## ) f^j^^ -W^J i>-j-UI 
. Ifcj 4-s^UUt ipliiJI ik^ljj Ljia^? ^j^r. ia^^JI J ^^iait ^^Jkl 4pUs jSo' i lilj 



(5^531 A^JLi^t ipj^j^ 



. JJL^cO ^ Lo I j jj LJ I Ou/Jb ■ 

.(JjUaJI jL^r Pj^.J ^ Ua^J 1 ioJiio ^1p ^ia3~l ^ouLyaJI f-**y. " 

?rW ,«,U ( JlP Jb jL*udl jL^r 4j.*jaP J^^J ia^jjl J ( - s <<p j *JI ^j^Jkl 4pUs ia^aJ ■ 

.jjlyfijl ^1p OlxkJllj JuJu«*xJI 4^~jJ jJ^j«Oj (V^^ 

4Ja ,<>1jj ( U/i-t ^oJl^aJI *LUy 4<^J&Jl) oJlcjlJI JuJl^I <ki3 _3 I iLLa^JI a^jj ■ 

.*iJuJiJ jc^jUJI jIjjJJIj pliyj'il ^'j^o 

4-JaJL *_o LoIjjjLJI 4-jJLuP (J ^j-^-jil ^ouL*aJI *-Uli*y jl *L^L«*il io'^bJI L* y?Y ■ 

. Jb J-^xS I j LgJ>- O I jSo 4la^ I jj Jb J^«xS I 

(V ♦) *ijJl ( ^JLp «oLd! 4_il^» cJlji-^l 4>-jJ ^J^) u& jl ^£ J**J1 ilfrJ ^^3 

^Lo cjL^ ^ily^l jjLt 1 lilj (jjL^) ^jJI ^1p <<oUJl1I 4jlI^» lJI^^I &>-jJ ^jh*j 

:JUI JJLxJ! 
( _J£s^l ia-^i^l ^Jl jL^JU ^jl^p J oliLJi! ^jJ J ^j^rjil jL^\ SjLil 4^-jj ■ 

(jjUaJI jt fr>- pJ-J j— P ^cjLjJI ^J&JI *-v£?j» JbJl**utJI 4Jatfj _J j & Ua^ J 1 oLS J^^- ^pry 
jljjjJIj ^Lajj^l O^ta-P dLj^b «Jl^Ij ia>- ( JlP JuJl^I ik&j /$W^ ^oJl*a)l xJpU&j 



IjLu. jl Llj:. Ju^Jl^JI &£ julp ^^L-Sfl ^Judl ^fj ^Lil ^1 L^U- f- Ll^^I jIS* lili 



!^^r. 



t5j*S3l ^JLw^t 4Pj**^0 



:On-l jl^JJ 
:On-2 jl^ 

.ouf- 2) pzsJ>c^2J 4lXP 



.^L>C^9 



:On-l jL^JLJ 

.4^u2J jL^UI 4^*^ J Jth^' j*^ Ob>^ jco lUjJj ( j^UU| ^_Pjpl ciJjj^tXj 

:0n-2 jl^JJ 

ik^l^j /c^^t -W^ f-* iW<^ ^t^ (J OliLJlt 4^-jJJ jjlyfiJI ojL^I Ja^? < 

.(iaifi iSl^JI dLji) jLg3-l ^*-v^J j^Jo* j>JlP jco 9-Ujj^I ^sx^2j iixP 

4_JCJtll ( -_pIjJI J— £» ji-^a3t Lf lp JuJu«aJI Lljj j^J-03 ^J^ ia^? o^lpj ^ 

i&rH\ jL^I *lrfl J^JI ci> IjJLq QoY) ^jJlq jjjj^JIj t( JLo QyAyy) jjijl^U 

f. UaPJ Ji*J dUi IJlpLoj Jlo (\T*/\**/tsO) •ijll J US' Cot*JI ci^ajJI JuJl^I iai- oli 



(^j^l A^JLj^t iPj^jj^s 



jL^>- JU^^o { -\S' j^-J^^I li—ft f-^JJ l£jW^^ (^jX^Jkl ik^l^j iJiS^I ^L*^?jJI 4jIL^JI 
jL^>-j *ijL-U j_JuJjOj tia^^JI (J ^j^yu) ^jjLmI) 4pliS (V ♦-♦♦J ^j^Ju ^L*^?j ijtfygS) ,*-$ 



*ijL-U j—^y> £^il ^pIjJI Jj>- c-^k Jb,JL**uJl jL^>- j-^J-° f- ^ijJkt jA>° J^^. i^ ^L? 

Xk-Jjj 4-Jti^l ^Ua^-JI f Uap) Ji*J (D-30 jJJjLjJI) J dUi IJlP loj Jlo (m%/w/ao) 
j^)J ia^jJI (J 4XPli9 Ix^s^J Jb-L*udl jl^>- JUL*^ ^Ap jp- zt ^*^ f^Jt. l£jW^*^ ^jS^Jlt 

*iljL-U J l£j-£ L^ iSj-s^J) Jb JL—yJI !a ^ *_o 4jIL^JI oLjJ jj-^ Sijijjo jL^l Lot 

IjrJUJI jr^jUJI £* pic (W^W/Aa) 

^—Ip ^CaO—^Ju 4^*_s^?J j_JiLo 1?* s^SJ j(? y?M (5—^ Jj^X^ui Uljj J"^J*° I^s^ -^U " 

.«CoUJI Jb JL*ydl ia£- Oli Ju^Jl^xJI oj^j-l J iai9» U^jJ ji^l 
^U5 JuJlm^xJI jL^-j ^ijJ.1 j^J-« ia^? l5j^ JbJL**utJl iLij _Jj ijlia^JI A^-^j* Jl^j ■ 

.«JjJ-^U! jL^>- j^J-^ <*iJjjj£-» JjJ-^U! jL^>- 4-lxP LlJjj^tXj ^2JlJI U^-v2AJ 



(5j^S3! A^JLa^t iPj^uJ^) 



,JU (m) jU mr J^ (d-30) ^ijJl ^ 

122mm -Gun- Howtizer Ml 963 (D-30) 




.4JI2J! UUJI v >l 

*^*s JlJj .iijixll oLoIjl^^^^I oIS &jjJ-I 2>JLi\f! j^ jj* (D-30) Lf ^j J Jt ^ijJLl^ 
iijiJI ^j^^o L5 _U L5 _^LS ^j^T pJio (UY) jLj> (M-30) ^.JUiJI ^sjJ^I J^ J^J 
jIjlJjj Ls'^L^^p^jj Ljj^j LjIj^Ij j-v2^) (jj j-^j'j <—iL>- jIJlL <j ^ *^LJi Ijl& ^jj^l^j^ 



(5j^31 ^JLw^t ipj^j^s 



j_s^U-l j-o (jp-ili-i |^-^b 2f^l Uf$* jjJu (jr £^ jSy> oli *JljS o^' <J j-s^U-t 

.ouit-ii jr J ^i ^ ^ ^ (°rv) ijij, 

^IJl_p^ .jhj\j-L> jLjciU- jUJb>tP JL>-jj> US' (VjJJ SJLpIS *ijll Jjtf jSy) C^ J^JJ 
^J1j_aJ1 *t^-Jb **_? ^J^t j-^ 0*>Ut*JI *i?y ^J&~ <c*j>\ oJs-\i { y2j^>- ^--jfr. ilL^^U *ijdl 

o*-^ ^j-t-i^Jj^-z* ^^j^ iU> -^r^J ^^ J^ ^ -^ J £f-LU ^ 
jl ^£ ^j jjio (UY) jLp (M-30) jjJjLjJI ^islis |>Ij^^I ^Sj;. ^U JS^ .^Jl^JI 

IJljJ iy2^2>til oLIjJlU o^Uiail jUtiJ^il oJuJ^I 4j2jJlSJI \jo\ — oj5 j^l 0^5^- L^*-° ^JJ^L^J 



(5j^t 4^JL«^I ipj^j^5 



£-%J\ Olj-U*uO 



JUJI iLo^l Jjl^o 



(°^a) j-o j^l AjUa^-J! ijlj J3S0 LoJulp ^j l$J J^Up)!I ^^Sj; ^ iJisl ijlj 
« u <fl 2 .cUvNl £IL^JI 4-jjlj Jj-&* LoJjlp l^i JMU^I ^Sj; aJ£9| ijlj 

•(°u) 



!|>L& A-^Jo' 



J— ° JS-^ ^— r^^J 



>bUI 



(jLp ro,o JjL) j» i,AVo liUa^-JI J^L 

(°v.) + Jl(°v-)6- : ^'^iijb 
(°rv) : Uf^u ju.jl^ji 

jwj-IS' TOY* lilLi^l f Ui-f jjjJI 



(5j*S3t i>JL«^l 4S*j+#y> 



*WW liO-^JJ 4Jj^i 

/Jlo YY16 :^i-| JCLP ^^ L5^ 

its- r*i :^jii- 



LMiaJI 



jjjll djjll 


ijljo^l iPj-JI 


ojjil 


4j2jJlSJI 9y 


jia \&t** 


^ / /» SV 


£f W,VY 


ilY — lJj! «J jUJi^l SJb jl£ 


JLe> \**** 


o / j» VI* 


^ U,V 


iLjJJ o^L^o jt>tij al oJu JiJi 



(5j^31 A^JL^I 4Pj*^y> 



iJtil flj^-l 



X. 


<#\ 




v5f2k 


r\ 




^ __ \ 




(D-30) £J_d ^il*. Jua 



t5j*S3t A^JLa^t iPj^J^S 



Cs%**S\ (Y 

*iJiL! jlSojl oJlpIS (i 

£jU3l tibial! lJJlS jLJ (V 

*ijdl ^Iju'jl iojlio j-^SLo (A 

iiiyi ^^j i lit jr^cJi o^IpI £jji Or 

jUaJlt 4P^aj>- (^ 

oliLJit iUU ip^ojf (M 

*ijJi! jlSoj! oJlpIS j*j&-j £$j f-lji (W 

iLojJI ilj (Y* 

*iJiU jljj^ oJlpIS (Y^ 

iiix^il 4~iUU LIjjU v^ 2LpUj^I Ujjil JUf ^J^-j ^f jJlI jljj^ JJ^ (YY 

*i.uJiJ cijil jlSoj^l oJlpIS (Yr 

J^jMl ^i ijlj ^ (Y£ 

JjTj^I ^3 Ajjlj ^J^- JtJu (YO 

^1 4JU J l^wu Jl J^jMl oLcJLo (Y1 

Jul f UjI JLiii-l of U>)M ip^jf (YV 



(5j*S3i i^JLi^t ipj^j^j 



jj* 


(YA 


LoIjjjLSI <Jlp 


(" 


ajLL^JI 


(r. 


^^gUI iiU- 


(n 



4j 



slk^J! 



jL^>- L^Sjsj ^^JJI LiL> i£j-^~ ^— &^ L^ j_UiU 4_ &jiJlj iL^j^ iib- L^coJii^ (Jj 

.(<\Y* 



J^Uil <JLp 



.jL«JI (J^-l ^^rj-° jA3 GW^^ o>e>* (3^) ^i^t j^r^ pip 



(5j^S3l A^JL^l iPj^J^S 



J^i 



jjO-juili-l jJb-jJI ,^-ip jljj-Ju jIJlJj -^j-^rj f-a f^ljS 2j^j Jlp ^ijdl 



p—t^r J f^-J^-U ilj-Ji- (c-^- j(JipL**j 4_^plijjl ^j-J^ij 4-^U- SJl_>-1j jLjJixp 

.J>tJL!I 4JU- J diiij eili-l J jJljJI P^jJ! r^W- ^J^ Ol^J^J^ jl^Ly^) 

dUij oJl-pUJI Jj-i *ijJil *-&jj> 4-So^^b^ d^_^ hjlpUJ! J^i *ijdl *ijJ *lji 
J dUi-Tj oJlpLsJ! Jj-i *iijj> *iJiil jli J^rj^t ^^r ^^ Jj -jiJ^il ^^ 

.Ml 






(5j^S3I a^Jl^I ipj^j^s 




.j»lS^lj aj&Jus sjlpUJI Jjjlo JjL«i o^^il iuiiUl jl jjo oJlpUJI Jlji 1 J^i jS\s (y 




.dLJI /Tj^r /y^ oJb j^) 4^j>c^I *J* oJlpLaJI JjJLo JlJ *cXsl (f 



(5j^3t a^JL-^I ipj^j^> 




(jlj! pJ C jUJJ ^ULT JjjlH v 







•jjijj^ll «k^ jp o%>=aJ1 ^-aj'jj'j oJpUJ! Jjjo' ^o- oJlpUJI Jj^> jiui>-tj *ij1 (0 



(5j^3t a^JL-^I ipj^j^> 




.oJl3 Jj^Ij sjlpUJ! Jjjlo p|ji jlp! (l 




.^?j*il ytL^ ^ip /^o *ijd.l o*^L>tP ptj&jtj r- *^LJI oJlp15 Jjji r^y Sjjy?ll (V 



(5j^s3i £>jL«^n ipj^j^ 




.^JlpbU Ajjb^j o^Ut*JI *ilj Jui ^csl (A 




.4j'LjL^cO jlo LJ^Ip f-ljJJl C**tf { Jt>- ojj^lil 4AJa5 £jjl O^Ut*JI *2>j 9 Iji *ij Ji*j (^ 



(^J^t 4^JL«^I 4Pj^J^5 




. { jhjuS\ tg-*a*j j£- oLjl^cII jrji^ L5 ^* L^?. pb*^ <-*>z+*\ (v 




.^UwJI ijJLl j-o ^itjJt jiSLo ^?jj* ojj^JI (\\ 



(5j*S3t £>JL«^I apj^j^j 








c5j*S3I 4^JL«*it 4Pj^j^> 







.«iJucJi! (^j-^J! J^-jJI ,Jt ^-*"^J Lgjw^-I (W a^xaSI £-j>>- -^ -M^ £_Lp ^j' 0* 




Jl_JLU J-^-jJI oli J ij^-^il jjjjJ' J *>«£«JI J*-^f (p-IjJJIj Jul!) -Uall **sr J*> 6 



(5j*S3t AsdLa^i 4Pj^J^) 



Jl-JlJI CU-^j a-j JlJ ^-r^i O^o '-^)J ^Jjj-) £*^ m Lg-L>~Ju /**>- -^J» ^~* ^* f^ 







(" 




J 



b OT J ^j—^JIj (--^-Jl J_p-j^! jL>e-^ dij.Jic-L^o 90 -ij^l ^Ji -k*-> (W 



(5j*S3! a^JLi^I ipj^j^ 




.*ijudlj 4-uIJlJiI i^?^JI 




^JXX—^ 1?« »/?)) 



oj-JLj oJlpUJI { j^i^ Ju liL-tf I S^js>-jil iuLcUl ^cXSI J^rj*it ^3 Ji*j (^ 

.ji>jVl l5 JLp JsrjVl jix^j' Ujulp cjI^ UT plijj^U 



(5j^S3I a^Jl^I ipj^j^s 




•J^^ ^j tfjtak <^J ^Ua^JI Jui ^lC tf> *yr£\ jA+eH\ JlJlJI ^il (Y« 




^^ j-° lt^' C^ lt^ 



*L_X>tX3 






(£j&\ A^JLa^t iPj^ijU) 




.ijLL^JI ^p JuJiJI j-s^l^ *ijl J4J1JI ^3 JI*j (YY 








(5j*S3t AsdLa^i 4Pj^J^) 




.(1) >\jH\ j-oj (<^) JuJiJL j^ili-l oJlJ y J^Tj-^ ^J^J-° 4^' 4jUa^JI JlJ £jj Ji*j (Yl 







(5j*S3t AsdLa^i 4Pj^J^) 




.4j> JL3 JA J^TjJI CUJLo rj^ ^' 0"* 




*\j~ J c~Jlil JUol dU ^J^s^ L5 x>- J^rjJt 4jL$J jJLpI *yrj^\ c~Jlil Jui ^il (YV 



(5j*S3! i^JLi^t ipj^j^ 




.Aj^bJI alijVl yo Ju'^j Jj^j JT cJ* sjlpLsJ! *ij Jaj (YA 




ijj&\ ^UJL^I 4Pj^j^> 



.(aJLs-IjJI i^Ul) ^JlII ^1 t^c* Aj'l^i lS-^1 J oJ ^ oJ ^ ^j^ JUol Jaj (Y^ 




<Ju_^r oj^Ij L ? JLx ^ ip-LJI j ^^r^il (^j^^ ^^ r^ fi* ££^\ j-° ^W^ ^^ Pj*\ 



(r« 




.SjiL LfclyS- ^y> iioS3l 



(n 



(5j^S3I a^Jl^I ipj^j^s 




(°v) 4_.jijj 4jrjbi *j* ^Lflii w^ dUij o^)fi ip^c^ dU ^U-i ^LdlL (rr 




. l$j jj^li-1 ^^jUIj Ojj^l j-o Jj&tf ^j Ojj^l ip^ojf (VT 



(5j^3t a^JL-^I ipj^j^> 




Ul^f jo s^l jry^- jU^o ^^J ^ ^H\ yjli-l Jlp 4JUS3! ^Jiil (rt 




.'6jj^\ jy>~*J' Silpj jU-*^» yowl J-J^l 4^-J^ j^ v^ fi 




ijj&i\ A^JLw^l 4Pj*^y> 



4— jjljj 4—OJo j»j_ Oj <^-^>- Oj-J*^' J¥>**^ S^IpI jLo^cO jJj ^Ip JlpLJu jLc^m^o tils (V"l 




. op 2 1 jt.y^- j L^«^ (jJ j j L^«m^o £- 1 ♦>- 1 (^ V V 




Ijy^dl J^ Sji^fl 4Pj*jf dL«U dUJ ^/li 




(5j^S3! A^JLa^t iPj^uJ^) 



4_*iaJLJI jyx^X jl Ji*j o^)^ iSL^lil i^JaiiJI Co^JCj jb^o dli (f A 

.4j ^>1jU| ( JajljJlj 




ui^f j^ s^^u aSL-Uli i*k*}i ^i>u ^ (r^ 




.f-lj^^l aSj&Lo ^j ibS^I <p^*j>- (i< 



(5j^3t a^JL-^I ipj^j^> 




.jLxp^I J f^Jji\ Jl^I ** diiJI 4-Jl^p j-^pI ^o^JlU (i^ 



J^ 



>-Jcc]l iJlc^P 



J 4_i JIaI! ^-Sj 4-jL JJlJI { -Ss> ^-S'jil j^L^aJI jLol f-J-Jj 4JbcS3l ^9 Ji*j (^ 

. LoUlIj cjSjtf [ j&- JJjj Lft^j l*ita jUtij^l 



(5j*S3t AsdLa^i 4Pj^J^) 




.ikS3l /ujjjjj jjjiiaJI *iJu L ^ bbL I Uita 4jL jlo)\ *^>i (Y 



.iljb ^pjj J^i *lkM J *J& *£ J&- iJjuo 4j j>ji3' ^ J**Jt lJUb 



lik^^to 



ojjju (^JJI ^IjjJI jLj, (J^t -^3^\^ pb*^ v^^ Jh^ j^ jW 8 ^^ *y^~ i3^ &Q 

.jUti^l Sjj>6^ ^LxJL £-&jj 4JjcS3I jj^>tJ ^jilaJI _*ijj 



(5jj^3t 4^JL«^I ipj^j^5 




J^IL'^J BjaU-I 4jLJlaJI ^JlP 45jJJlo 4laS3l ojj^3 



♦♦ ♦♦ ♦♦ V 






,UI 



j_JI 



(^j^t 4^JL«^I A&juAyQ 



.4*3D ooJCo- j^^*J ^t^ Pj^J' L-3jiaJu 4Pa^?aJu OijJCjUIj 4jl*X> ,*j 
.(jjJaJj oJlxX**uO l)o>jj cjLlUI J I <^c>t^JLxJ Sjjal j^-*^' jlx>^cO (^^ 



^Jl *ijL^3 5j_j)f! jj-J^r. ojjJu ^jJI Ojj^l ia5^ dL«lo ^JlP Aj'ji-^ J^Lj ^UjJI ^^>^JJ 
isL^il ^^>- 4_*iljJI oj£,X-\ ^ip (^^Otil) £jli!l cJjiaJI ^J^^ Jjia^S Lj-s^k Sjib flo^fl 
LpJ-J. L^wO LgJ J->Uil ->3jW^ JLa2-£^ lPJH ^J^ ojljJ^ 4Jj^i3l Ji-b JjCC^ (ijAkil 

iJU-j SjJS ^^>- 4jUa^-JI Jj-i j<^tj^ j^^SLo 4] jL (D-30) ^Jlo jbcf cS**>- (^Ij^JI 

^^^So) j-j^^fl Lr ^il 4% .otjjj (SY* ^Jl 1Y^) ja »>Jtf Ljj jl il j-^il 4JU- iiaSJI 

.^ycJ^JI l^*^j] &IL^JI ^=ry (fWj^ 



Jatt 



.t-flli-l .J I ojib £jUM cJjiaJI r>>^ iioSJt 



lik^^ 



IJLjfcj (ojJL-s^J! Sj-JlUI) ^jjLJI j-j) 4-<jc£ J*iU j^JjSfl ^LojJI j^So' j! J^s^I j-o 



(^J^t A^JLa^i APj^J^J 





Lolj^LJl jUaJLo o-oy 



LoIj^jLj! jL^>- 



(5j^s3i £>jL«^n ipj^j^ 




(^j^^J) JuJLm*^! jL^>- 




Lolj^LJI J^Uj ^Lyi 



^J* JSLjlSI J ju^o j_& L^S* _JjSl! 4_^Jl^JI J^ol 4-^*^ ^L«Ji*JI ^ LLp pjj Ji*j (^ 

. Lo^aP jUalll JJlPJ 4>c^iJI JjO L^-ji^l 



(5j^S3I a^Jl^I ipj^j^s 




j^ji 



jj- 



jlkdl sjlpIs ^Jlp- i^-^i! j^l -LJiJL ojjj Ji-bU jlkdl <J_pl (Y 




.4-JL^JI 4^Ji*JI p LLp v^j jUilLl ^£y J^j (V 



(5j^3t a^JL-^I ipj^j^> 




.o.XpUi)l t \S' i^Syi ^Aj (Lolj^jLJI) jUaJkl ojy^s \t 




,LpU'j! jLkdl dL 4j i- (o 



ijj&i\ A^JLw^l 4Pj*^y> 




LjU jUaJLI £*Js- ("I 




V&22~*%6 



jL£il J j\J^l\ IJub v^j^J ^j^it cJIjla'^J jlkio JUjolJ jSj; (D-30) *ijLo J 

.43 ^2-y2>Ju 



(5j^S3! A^JLa^t iPj^uJ^) 






lxJj 4—L^aa oJl^-^j WJ^J ^J^' ^TJ^ ^L^jJtf A^x^ jP- ojLp L5 -^j oliLJu '<>-y 
4jLU| f LjCC^L JjLgJi 4jLoj MJLo i^jjj (^ji^lj (^L^jS C-jLyaj) 4^rL« i.Loj ??tj^ (Jj oI^LU) 

iuLv^l Sj m»->> j»Ijl>6^^1j jco (Y***) J.*L*j Lo (j\ (!♦-♦) j-o aa5jjo I^j^I &li-l ■ 

j»Ij^^L dUij >o (^of ♦♦-&♦♦) J^Uj. Lo lS^ (f*VV) j-o luS^o IajIiJI &U-I ■ 

^Loj Aj-& (Y^V ♦) ^t (g*1xo) L^jjj (iuLs^l olj .*>» j-m^j^) iLolS' h^j>- 

•>° 
^^~o dUij ju (WAi*) Jal*u Lo ^1 ^ (Y01 5 A-0 ^y lui^o IasJIsII &LUI 

Jj_So L^j (<— °j^ L5~^' S^-ii- I Jjj .4I0ISJ1 oj^CcUi ^ Ayr v^* v L&jJ^i ojJco- 

.4^L« 4jLoj ^J (0 5 *\xl) 

.jCo (AYY* Jl WVo* J*Uj> Lo ^1 (j-Ml,i Jl ^Yoo) ^ Ijlj ^^ 
^^«j dUij jc_o (ViV) J->L*j Lo <5 1 ^ (Y*Y,A-*) j-o i^iy) I^UjIjJI Xsli-I 

L^j ^ji { J&\ o^-ii-t Jjj jl ^1 4-Lol53l o^-iA-t j^) j>i^J>- V^^Y) L^jjj juj£&- 

.i^rL 4jLoj ^&j >\j£> (WA) = j>lji> (o^xY) 
iu^jS ^Loj ^j j-« (^♦ 5 A) (Jl J-v^J. (^^ (J^SLlxJL) ^cjjJlxJI IJuj dUi Jl^j ^j 
J^Uju. Lo J\ ^ (\*T,/s) ^J\ tf (Y^) j-o |Jl-J 4 i^^jJiJI 4^.LojJI jl ^l) 



(5j^3t a^JL-^I ipj^j^> 



.i^rU iloj ^j G*Lr^ 0*W) U^ l^V 



lik^^U 



.jXk^-^I JjJJIj ^H^ J-^^ iJljLft Juf i^rLJIj A i7 ^ysi\ AjIojJI Of IjS jo JjJjixiJ 

^j^-L ( Lr «) _a c^b ^jJ^t 5jl>-j ^Jl isLJkl Jjj^- (*Si oliLJi! i^jJb iUjAJ 
(ju_^- Yi* — o* / ^Y*** .i^jIJI Lf U *-n^jj ^Jl <A-JiJI = &♦ / jdL) AsLJkl 



cT 



Y£» = 



<ZX-ij>zXj L^jj^j IJlJ *j> oyupA ioj^l 4jJJjJi J3&' ^-^ ^ Ua^J I ^ip 4j,^aP *ijJu Oj^j-o 

.jUaJLI sjlpUJ ^U-l fill jlj^o jjxj> ^o- oliLJil 
( _1p iiL^Jkl ^^Sju dLSij lJj_Jc^o lJjl& ( Jlp ajIajJI ^ tci^-i^o <J>jj* ( Jlp ilo^t 

.4JJI j^^j iLojJI +S* ^plijjal fill jtj-^5 Jjj /w L^S^jjj iLojJI 



^jSS\ a^JL^I apj^j^s 



:JUo 



.4JL0IS' ejA£ «uip 4j.LojJ! -by ctij-iS^o >1Y«* Jaj jJlP tijLft 



=>' 



^ ^Yi = 0. / 1Y»» 

Jj-So L 5~ x ^ jUa^it (J j-^J j-iaJI AJjtj iixp *ijj fjib dUi Ji*j *J* jiajJI ijlj 
Jlj^U jl lJJljJJ jia3 AJjtj^ of IjJiJI oJlA Jl^U *J* lJJljJI [ Ss- ^JLaxJI *4** j*1j 

.4JJI ^**j ^ji *J* *iJuJlJ ^Lplijj^l iixaJI ik^l^j ^plijj^l fill jlj-uo jjj 



i^ji-i ii.jip 



jv-? oliL-JLI i^-^J 5Jl>-j ^Jl L^L^*^ j»j-&3 *iJ^b cJjl^JI jo isLJkl ^Jui- 

.4^131 ^ip l^^i 



.<dJI 



^ Lf° > (^ 



(^J^t 4^JL«^I A&juAyQ 



'. 'J]a2~'%t> 



.^Uj^i fill jj^j ^yj~ i iubJi j 



:JLlo 



.A-LolS" o^A^rj j>b* (♦-Ol) ^ia3 AjjIjJ A^j'y ,J^ *i (*(^ Y *V -^H (J^ <*JJl& 



=>' 



.ply (r*-<n) = (♦♦-on) + (r*-*0 s* lydl ^^i 

^ A1 = Y * x f-^ (^> Y ) ^liLJil i^J sjup-j ^31 LgJy-j is LI I li-b 

.(^Al) ^jJt ,Ip j-^jilj ,y L> <Ji^r iolJcJI i3li-l ^JlP o*lyiJI oik c^jj 
.4JJI *^*j ^oy +3 xiJuJlJ ^LpUjj^I ik*JI ik^l^j ^pLjjj^I fill l)Ij-^j Jji ■ 

Lf L o*!y£l! oI& ^S'ji ^0^0 ^ ^Ij oliLI! 4^] sjl^j ^11 49 LI I Jj£ ■ 

.iLol^ oj-^ ioLJI 4jli-l J i^jlil 

!j^^co lJjl& ( Ip 4jL^JI ■ 

4JL- J 43 1 il) 4^rL 4jLj j| (jjlgJlS') 4-^j9 _Jh Jjfc 4jt*jJl py JbJl^SJ j»jJb ■ 

4->-^U! (^-U L^ji jw oliLIi 4^^J sji^j ^Jl t$Ij^- #w 4j>LjJI isLco JbJi£ ■ 



^j^t 4^JL«^I ipj^j^ 
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:JUu 



.i^jJiJI iLojJI jL£- Jbil lift Jj .4^rL 4jLjJI J^Soc^ oJi*j 

.^Ui = Y* x JiT A,Y loliLlI 4^J sjl^j ^Jl 49 LI I Jji- ■ 

j^ J— ^2jL. cil-Jt j-^^-^l J— s^LSI j-^jil {£*L*^>. { j^>- oliLil 4^J iixp ^Ju ■ 

i-oljJI 4_jULl j_o (Ml) f^j-St ^-^ j-^i^t J-^. (^^ i^J^Jtj i^rLJI iLjJI 
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jUciS^I BJbJLi uiS I JL2J I (^ 

AJLijdl jUcii^l BJbJLiJ! cJ5IIaJ! (Y 

aJUJI JLsij^)fi ap^-JI oli ^jjjlU SjU-i ^LMisJi (r 

I^Il^^xJIj £jjjJU 4Sjli-l jUJj^I oJbJLiJ! cJjIjlaJI (i 

45jU-lj ajU-jJI cisllflJ! (Y 



(i 



<r 



£ 



.jS'jJI iibLJI cjisIjlaJI /^o p^j AT /^p oj^rj- SjS^s f LLpI JjL>eJL^ ^L Uwij 



(5j*S31 AsdLa^t 4Pj*^y> 



High Explosive (HE) jUi^l sju> jlsJI ^LMliJl 



(lJ^LJlM) *— *JU| |Jl& <U-ta (i^jiJt *-0 iu^o ^^*JL> iLjl^ Jibu)) L S^-^ (^^T j-° Jj&tf 

.lJJl^JI -Up ^LoJby^JI 1$jj-u0 Jifliy ^M ■ 

.a3\s A>-^ Sjijxo j^Soj iya-J-j l^txj] c-jLj15o' J3S0 jl ■ 

. Lg-oi Jl>cx^Ij LjJJijj ljjojj£- fLo'lj Ljjcu^ julp Ijl2^ J^-^' 2 jl ■ 

^LJklj ^iS^t^-^l JpL&j JiLj3-l <-^„j£- Jj>~I jjO jUtii^l oJbJLill cjiStJuiJt >Jl>bX**jj 

tojj>tixll o^lil oljtp jy'^j L«L«1 lJjl^SI ^j£- ^3 ojja*JLI ijUt JpUlJIj i^£i-l 4>tL«il 

.Oj^tixil 09-iici-! iuPajj *UaSj ^-v2^r jL>tij2i ,**P oJu axil Oljuul ^>t>-j 
- %V) j-o 4_**iJlL! cJjIJl-9 J 4_LolS3l 4_i JIaJ! Jjj ^0 Oj^tid! lySX-S Jjj i^Jj (iJliJt 

^L^^JI L^w^lj (TNT) o^Lo ^^ ^L^j j^-^ J^-^ cJIajol— I ^^-xJI alj-LI j^j 

(5j-^l 0j_>tiy0 ilj* £0 Jpjl^ jl (JU^ JSLS/ ^Ip (TNT) Silo J3S0 J^J ( J jJ JJ JjUjjd I) 

s:>Lo ^ (TNT) ^y 5j3 jicT^I s^LLlj (JjjLol) ^jsj ilLs^joVl oIjg s^Lo ** l$kU- Jju 

pL^j J—**J1 f*-A9 (TNT) *_* L^rJ^) Jl_*j HJl.^ ^jLoj Si 111 oJjfc oiaPl J^J (RDX) 

oIj-m1» j-j) ijL-p j LJU- J^jcl-^j ^_^Slil jL^j^^JI j j^jM (^^c^ Jju jj^j (HM) 

.(HEAT) ^Jlk^ isjydl oLLJlU BiUiilj 4°>y>d\ ei5ljLAJIj ioji-1 ^JJ^lj eiSliiJ! 



(5jji3l i^JL^t ipj^j^j 



IILk^dl jUiiS^I oJuJuiJi ^liaJl 

4-JLJb- ^-J I 4>tL*il ^A^>wv2^ \*&y -^ ifljJJlJI lJ^^Lp jt.^> iJ^ ^ k ^l \ ^LjJfc^l C«y?it 

j>LSo-lj lJIJlA^L) aIpU-^I ^ji itajj Lo jJJL c-ijIJiiU L5 k*iaJI Sjib *-^jj *JO L jJlSj 431 

.4jLJla)1 jL>tA)l 4I2A- 

Lr -*J SJlxflJl otjuiilj 4-Oj-lt oljJiJI jMJcJ 4JL^lx1I jUtij^l oJuJi^l cjiStJuiJt >Jl>bX**jj 
J^ai- LiSf ljia3 4 4^LJI J ioJL>tX^il cJ5!JlaJ! J^> ^^i dU IS j LUa-SJ! ik^l^j lJj^JI y)Ju 
OL^Jlo J^—si? 4—^j^cxJl c-ijlJ—SJl jj^ ^jLi L^jIj uUaJSJI £t-utf ^^9 LjJLo ^-j^o jj' 1 ^lp 

4 (J Ja_^j job' J-siil L5 ip Jj^a>JJ (^YY) Ji> LjLp J* (^^ AfllJlU fl^^l J-siij 



High Velocity 4-JUJ1 sljIji*)!! ^p^JI oiS f jjJlJIJ 4-ijli^l cjjIljM 

Armour Pricing (HVAP) 

j_ &j ^ LkaJI SjJill c^jLil 4j1j j»j^tfil IJl& lJjJuj 4iliaJJ 4^ji-l 4sUaJI ^1p oJl& JloJJuj 
j-ji (^JL 4-oIJlXjI 4Pj-^) 4ASCo^) 4Pj-^ ^yflSLj J3S0 L <^JL^1 4*ia9 lJJl9 JjO LL1 c-i! L 
!jLul Utw> (J^^ LT i W^^t^*-^' fc~*"^3 '^ \h j*") <3j-^~ OlJl>-2 9 j$ 



I< ail JiiiJ 1 oJl& 4JJL0I ^j Oj^>tixil ojJCjUI /^P ^cjLSI iaJLvaJLj 



(5j*S3! a^JLi^I ipj^j^ 



:(RVA?J fjjjdJ £j bLl &UJI 



^UJlJ^I 4Pj_^J iljLjJI 45LL2JI 4>*-0CJ f-jjJI Jji^ iJ^ iSj^ JJL** j-* iJU^ £aJUp j^ SjLp 

4Pj^ ^LxJLj ^j-^ lJjls ^i *ijL$ .^rj oLju) Ijl&j SjuS* ipj-*^ jJay J I *^jt 4jLju£)1 /J^ 

4-JlJb' Jj-& J I ^j 4->-L£ 4-jL JIaJ! jLi *J j^j ^Ijbj^l Jjs jJSj ilL^JI 4Ajfl j-o oju^ 

.jib iS\ ojui jl 



1Jl_*j 4-J1j oJL-l 4_)IjJJI ^j^ (^-^ 4-jL JIaJI CU_Jb ci-J^I IJl& jU *3tjJt Jj ioJu^JI ^^U^) 




jLjlL! <bjL*uO 4JLUP 



2JU! A&UI 



jj ^J-U-o f UaP 




4JUJI 4-j|jcq)fl 4^J1 oli jL*JJ ijULI f-jjjJJ Sjli-I 4jL JlaJIj UiUI 



(5j^S3! A^JLa^t iPj^uJ^) 



:pjjjJI 4§jU~ Z£> laii 

g L^jJl-pUj j^Lv^J jUtij^l oJuJlS o^U IftJujjj f Llxx^L 4JLLJI 4JLU2JJ i^jLicO 



l(&lk^Jl jLp ^ yw^i iiJJiJI jW^) jW*^ j* j*-^i <*J&VSk *LoU* 

J^jU^o ojLp /V"^^ (**"^r J^^ ^J**aJl 4-ij JlaJ 1 *~**>- $$>-3 (J ^JlaJI oJla '6j^3 ( j^>tixjj 
( Ji^ljJI ^jJUl fjibj LgJLo ^>-jli-l *jJU jJ^^. Pj-^^ ii^iill j»1JlL^1 JULPj ilL^Jl jL*J 
job' C^-J tjtj-o-^^t oj3 (Jul Usj Pj-^1 jljCi^lj i^ljiJI i^L^ 4Xj *>L^ ^jLS' ^£jJtj tgJLa 

4_)LjJI *iLU ^Ijil Llk^Jl ^o^jj U-^j 9 jjJl ^^ iJU ojly>- jJ^j' Jj^b ^JtS^^l 

j^Isj jl xAs^^j ^ (*-^^l t^ iflJ ii ^^S3j iJl^ isloS' oli 43jli>- 4iLij ioJ^U) ilxS" J3SJ 



OjrL^-J i>"L^^o ISLjCo 4 ihljt' oJl-PIS 



oli 4— ijJi JL«jt *iJuu /y) ^jjlLo iolj i^>- /yjj 
j>Jl_p J— v^ijj 4_J|Jccj^I 4Pj^JIj *ijJl j^) ^SU^o J^- if^^ Jj-^J^ iaitjJt oljUJl ,Jitaj 
j— 43 LjISL-iiJ *> 1 j g 11 iojLio ^-^^j m*^**v l£*^*^>* oliLJk < i^l jJii 1 jyo pj^Sl 1^ j»1ji>&^1 

!cijlji£)l oJl& 4JH0I 



(5j^S3! A^JLa^t iPj^uJ^) 



:ZJUI ZJTjII UUJI 

oJ— ft ^c_s^?oj JL-xJI L>^£j!j 4j Ua^J I jLju J^Us^ ojLp jo ***&*- J^'^ »*^T ^-J-v^ & m *^T' 



j^JI ^>l pJLl 




XJUaJI U1DI 



jL*Jl Cxi 43jU- 4JjlU 



Armour Piercing Discarding Sabot ^*S3l SJbU PjjJJI 4$jL>- 4jLJjlJI 

:(APDS) 

J^b (^JlJ!) vL^JI 2Lu*i! UoS3I c^j ^^j jjU! ^j\L*SS i^jJt Jt! jlT 

^_*SJI J-v^iJa iSlla^JI rjU- 4jL IaJI J^ILjI Ji*jj *ijdl J AjLL^JI jiaS %£ (^j^>) V°^ 
,*-& lJJl-jJL) 4^oljIa-s^t J^JLPj lJJl-jJI j-j£ ojLu-o J^So ( -^1 j JI of LL2P *^> ^JJI IS'jta* *ibj 

Jj_Soj Jjlj-jdJ c-ijLpJj oJbjjjj ^^ipj ^U^ ^Jjl ,1*^: 4-flJ, JlHj i (jlJCi-l ojS o^J /j^-£j 

. 4J jA^- jlP * LJj) 4J LLa^ ^ 43 Ab I J /»-fr^< iLJk [ Ss> <wJj I J^-^ 



(5j^31 ^JLw^t ipj^j^s 



^\J\ »Ua» 



^ 



I 



4JLva3l 4jL>Jla5I 



3 



<qi pnillEj 



(APDS) jL*JI O^ v_**£U oJuli 43jU- Xiii 



Jjjl^l ^Jr\ 



< t kL^}\ L y*\J\ 9 Ma£> 



iUjJI 




^*S3 



PFSDS ^iiUjJL £ji^di (jL*JI cJ^) ^o^OJ sJbUI aSjI^I S^Judl 
}L-& %j_U UijL-o L j-^*->, L^-* ,JL *- ia*-*^ (js ^Jlo _JI 4-^ji-t 45LL2JI XijiS g-\z£-3 



(5j*S3! i^JLi^t ipj^j^ 



/Arrow Head (^jLJju^ 4JlU?) a^JI ^Ij 4JLJUI 




uuji ^iyi 



*^ji ^ij 4iiyi 



High Explosive oL^a^lj fjjjJU 43jli~l jUi^l sjbJLSJI SjjJjfll 

Armour Pricing (HEAP) 







JUC5 



jL^Jl j^ j£\ 4jL iS 



jLolU <UjL*uO 4jL JLd 



oLaU ijL^ ^islis :^jl 



High Explosive oLLjl-U s^L^il jL^ii^l sju> jl^J! 4_jL AaJ! l^jIJlaJI oi* Xiiol j^j 
p-frjLS oLLjlU o^UJl! 2L>JL\f! jo JL^c^)fl i*iU l^jIJlaJI oi* .Anti Tank (HEAT) 



(5^i3l A^JLi^t ipj^uj^ 



4_ Jpjj^) f L-9^>- oj— £>- 4J-uft ^lp <U3 Ojj>c-id! o^lil J3S0 (j^>cico} i$ij >m (J -0 ^ J 4-^.^-^b 

(s-^^b ^Jj^^H fSLLJI iLs^l ^Jj AsLs^^L f-jjJI J^^ j* LUa-SJL lJjJu o^U- ojJL*3 

.iLjJI Ji-b ojp-JJIj ^jSjJ! jy>=-4Jj .^plojJI r^fj^b (*A-^b 

<j^-^ (5-^ i£j^ Jfr-*^ c5j^^ J^ (J jW*-^^ j-° ^=r^Jt oljUJI y£ju i }^^ J >S.\ JSLiJI 



Ojj>cixil o^LLI 




lSjI^I lUjlSI 




(HEAT) jUii^fl sjbJLSJl 43jl^l X* JtfJI 



fljlk^fl 3lai- 



(5jji3l a^JLu^I ipj^j^ 



*j ( j\j-l\ jIjjJlJL LgJLo c-jjjLpjJIj L>jtjj J-s^t cijIijiJI oJjfcj 



• OLjUjJlJ SiUiil 4^-jil XflJL.'ifl *ii>to j oLjLjJlU SiUiil Oj>JiA,\ U&\SJ&\ (j-jjj 



High Explosive Squash (j-jj^il ^f^il di jU^l oJbJL&JI SaJisM 

Head (HESH) 

Oji»-J_-o ^ ,}a>-jjO ,aPLs^ 4Ja^laj j>*J& A-Z Ojj>tixll o^lil yeia^uCj *jjJJui yela^j j> I Ji^.^ 3 I ^£^JJ 
*~ *>L^jI i^a-J 9-^jJI J ^LoJl*s i^j^s LSjtf J^3j £4J*^ Jij^^ ^J^- ^JL^ J-^J 4jL.JLaJ! 

4_*S^o 4_pjJlII 4-jyJI J-^l^ o\jLs^)M ^— *j 4_bU i^j-^j J^IjJI j U^LUjj <uo s^ss 



^LSLx^^UI 5j>tiai! Bali! 




jpU^I 




j^5 *Jl*jlU f ji-l 



gj±A\ J>s> ^jj-^j j^ij oli XA>ia ju'b* 



i^jjJI oj-^l a U<- *jlj£. it SJlJSJI 4-JlSL Jj-So jUtij^U ijji^t oljulsJI jli olj^tixll 



(5j*S31 AsdLa^t 4Pj*^y> 



High Explosive Plastic 4X^%J1 jU^ii^l bj^Jl-^JI ^T *J\ l$Jj .^UjJL bjly 

.(HEP) 



*4>rkmll OJajJI O/i 4>£ ^Lt// 



Hj-J J I *_ 03 4^9 Sj-Ju ^-9j PjJlJI ^Ip IJl>- Sjjuj i^j-^ HjAJLo 4*123 l-3Jl9 ^1p Ju>JC*jj 

oJlj£- f-jJLJI cijo-l lit Ifcjli oLLjJI Jl^ oj^isll 4jL JiaJ! ^1j Jljo-I SjS jj^ LjSlj^-1 
^bj_jj *- jJlJI j— o jjLjlxj ,^-Jt IjUlsUj l^iogi ^-uLyaJlJ jiL^xll juI^JIj jtj-s^^t j-a Ju^JH 
Lr -^>- 4_Jl*i ,JLj ^p- ^^ J^- 1 -^ ^j-^ jjl^i-!l (Jj j>UJ^t (J j»^, Jlju Iojj I^oIjl^. 



.(jbjL^/ (^Ljj^o) j£\j jl Oj-fcUaj _a-*jj lJJljjI *y> 4$\^*u0 [ Ss> C^j>& y$ 






\Vf 



0j>Jlx±\ o^lil 




Ol^j*-*^ ^Uj-uO jry u 



^jjJl-U o^ l-si2.il cj551jlaJ1 j>1jl>cx^1 ^^Sj; ioLp ii^j (RPG) iJ^jjU^Jl cj551JlaJ1 J^Sjj 

i^jJL Lol i-O^jiJl oL-^2>sxJl v^^j^pexJ dUJL-Sj 4_PjJlL1 o!jL_*J1j oLIjJlJI j£-oJl-xJ 

.0^-£i-l jUtijt jSjJJ ^J^t ioJLviJl jP £e£Jb l^Jjji J 13 iy^i-lj 4-J^ipLJl OL-w2>t^JJ 



iSj&\ 4sdL«*i! 4Pj*^o 



:(ojb)fl c_i5lJi) A£~jA\ c_i5liaJl 



.4x>J>eJ>- 



:(WP) 4Sjli^b JuiU-Jdl cisliil! 

jJi*JI iHkjLo J jU^JiSI ojlj^f j»Jl>cX^jj (3>>tit Jty^ U^ ^^^ 'M jA^-^tj jjia-o^t jjjL^iSI 

ojuoJtf JJ lJj^JI ji- j>JJ£x3L j>LiU ■ 

^^Jlp (^oy L^i^i iijU^I LjisljL-2J! Lol .*£> JisI! J^>- aj—l ia£ Ji*j ^islJiAJI oIaj j^jVt 
j-j) Lftj^j oLjUJIj 4_**j>txil i-J^I olj-iJIj Sjp-JlJI ^Lolj Jljb-^U iLUJI lJIjl&^I 



(5j^3t AsdLa^i ipj^j^ 



UjIpJJI c_i5llaJl 






^LjLa^S3I L-oIjaJI <^ J 4^ Li I ik^JJI (J j^-flJu ^ir^ b* yVfj 4-CC3JJ J^pIj^s IgJ cjiSIJlaJI 

( Jip (Jj^t ^L*^S3I jjlgJl cjisliS gaa^ J^j ^J^U f*^~ ^^ lJj^JI isL^o J^i ibLJI 

. IjlJLI IJla ^L-l 

4_4JlJL& cjiStJiJ j_p ojL^p CUJlS'j jtjL_Jlt *ijJk ic-y^^o oljUj iuLu^ cji^liS O^olj 
Lobu 1 ClocL-s^ L^O 4^0 ^\ ygj ^oPij y?i S^jJ—03 jL>tij2i SJbJLiS oyS yo oa^P LgJ /^Awy^ul 



f 



>c^_^l j*j-^- ^L_^-OjJI cjLjJL^ SJLJfcl*i j_>tL^ 4_ HJj C-c*Sj JjjJI rys \j?~& Ol (*-*-jJ 



'V^J 



JccJl L^lJlS 



IjJiJI /^P cjjJbc^-j ijiajJI j^JjJlU UL^laj* ?- *^LJI { Ss* oLjjJlxJL j>L^t pLo'l >jL>t£**j 

.4jLjla)1 lJ^^Lp ,U-ta Sj>tico o^Lo ^^rj j>Jlp (j 4-JLiUI 



(5jji3l a^Jl^^I ipj^j^ 




Type 83 rockets packed ready for launching 



(jjlo W) Lij-o'lS' ?-jjU^ 



((jr *) ^jii 



.i^rLJl *iljJu iL^J^j AjLojJI <U1& ,j-^2Ju /^J^oj j»Ij jlialo iL^J^j 4jIojJi Aiji? 




Type 63 rocket and tubes 



(5j^31 AsdLa^l 4Pj*^y> 



. (^J^oj >\j) Lolj^jLJl jlialo iL^J^j /*JCj iJ^jjLyaJl Olx^ljJi 4jI*j ,*iaJLO 




BM-21 122-mmMRL 



^cjjlj^ajl £j\jLZ*j JJ^Up^ iya^a^ 4-JJl^o oJlpIS (-fc i^-jjU^Jt 4-^iJ^JJ 4-JIxaJI OljL*JI 

.iOjJL*Jlj tiuli^jJIj 4j\jLM 4jU=j2j^I SJbJLSJ! tjUtij^n oJb JLSJl-^Lslbiiu.ll 



liJuJul ojL^JI aj^xj 






(5j*S31 AsdLa^l 4Pj*^y> 




BM-27 220-mm MRL 



^jLj^S* j*tf3 CUJLo ^Ap O Ij Ua^J 1 oJjfc j-o IS* ^^oX^-j I (o Ij Ua^J 1) oL^-jil ■ 

.c-ili-1 j-o O Ij Ua^J 1 oJl& L*j .^U- 

.4>cjlyail ojL^Jlj ^ijdl *^*JlJI jo L^jJI Ajs\s>- ju) (J^akJI IJlA i^JjJ 

ilLjL&j .a_j^jjoLp oLiU- V U^ ^*A Ly^ 1 ^ f*-**^ ^^ (V^J lojIjjJI sjlpUJI ■ 

^j^oLdtj ( -J&*i\ < t >-jj&\ O^Ixp tOl^j^it tOl^^il (J^aL *-* SjljjJl oJlpLaJI ■ 

.aJLuJI ojL^JJ 3j>zx1\ *jA-1 <\&^ JbJi**ucJt oj^j-tj ^^^ \y^3 

x—Q ^*9jJu ^Jsj\ O-^JcxJ ^^L«l (l>-^ j»Jj>&X*«j 4-JJjvo 4*ia9 jJ^J Ij^^jJI 4JU^- ■ 

.ioj^UI p'lilj'i! ijlj ol^jil *lkp)f *JLie£«J ^ij^U]! 4-^^axJI ilxP ■ 

4_^>-axJi 4_lxP j— ^ Jai_*^2J) c-i-uL>tXJ j»J^>cX*«j /t^^ j^ &jW^ J'J^V ^.J-^' 4-IbcP ■ 



iSj^\ 4sdL«*i! 4Pj^«j^ 






liUjiJ aJLaJI SjL*JI j^2^ 
L^pj *L*SLjIxJu L^jj^-t J-^-s- jL^-lj [^l*3)jjo ajLojJJ aJLcSJI ojL^JI jy-&£- ,U~^ 




^V$ - J {j\ Y jljip j* Ajy^ ( Jlp I^jap jj-b f-jj^ cJjAjlo 



^y3uo\>\ ^JUJJ&1\ ^ 



